PE th hh sl ph 5h 


— e 


y a wv wa BAL : - ‘am a ee " g ie = 6 ¥ , . awe wr : 
stasvere At oe yous FT dd | Pia pi lit late ora Td see Wiya Beeieal | ons 
wweree® a ie e| TTT ena | CE N VaCy Saf Til punecouernnnil oo wa 
he cc git bal eee A 
vw" Pee er I my SAE ae: Lo ied i eee oo ye f 
Publ papa ye AW ‘ | a site: 
at’ < - | - 1 
ohail ake Smet Oey Agee utes debby ti 


t 


Dares 


w bps VAG 4 


CibbbebhhllReCh Hi Phbhtctpilt eelern etn 
RA | a | ‘SRC CSS"UIE Lee beet 1 
Wayvee v 


ty | 
ny Wiviath Uh 


wet jeakena’ 


Rode de far fat 


eee 


wwear | 


ee Meus sae shhe 5 
iY 


NE khegee 


Lm ‘oe | iw 


oN ms oS weet y, yd 


“yp! wb : 
ra al’ 


Ore Syren PIPPI) | 
rs | eS Nn. \ WRG ears ot Ne | MI | ; 

Nite NNT Vie 
TE pp infiniti 


WW ee a sayin 


SIVeusT tv sainece” male 
pens owe eye a~  . 


ycegeewmvee el UAL 
rSUU J — 


ee we GO bat 


ba 
aN 6 em 2 : 
/™.-. Soe @ 


= . 


I syenenaceey: wareescre i 


® { 
. FO ee ereine wee 


Mio ets 


} 
AEE 


ms iy sane note wveel fils val 
, wv oe ; 


4 do Ss | : Ww, are ts) an it mY at me 4 ! ; : 


TTT ASAE ET LLL) See eimai | TM rites rap | 


¥ | ‘ % f. by A ei 
wane TAM Nt ed Me Pee qd ' 


wiCkC ce eee nnee ee Sere 


s.Vpeey © PT hdl) ht iad AE Pas Oeen. 

ovcersig Te ewe Nugeee Cee tPPTA Oo. AL) phos sealed meooeete 
< ‘ A e ema. Ueetaaan. AVS Ny : ALT TN 4S \ het meget rere i% ow we 1) Aur 4 pees 
as ae we A ed | Pr) | ih | 4 PPE ELS lot pe . tee BUC w RS ve i pd pO wey 
ver ¢ Hy ‘ine yyy "Wvess Ra “vy vy A Ls eye ba ‘ 


*\ 


Ah Fh ih we A 


v6 

ok é y ' { fy eee At “\ ie 2 q tb 
eoeeteynt Behl ale a SALT] ate! li PAA Ue voy 
WE YUTL s ps . ety | | eae OO, Sig i : maa Mcenee’ bite-b W ni we 

Lil} DHT ET Piet CECE HS Wake ecient “iw 


mo 


“ty als » a TEL aa) 


FeppevauCCess Carry eaians Ue 


ba 


ice atte x veel 


=U v ; ee | cag Gbyg: F m4 Se SB e- : j 
eee See Ace Bote iteee: tS AAAS ALT 1b uy 
Bee eves Mh ede TH] TE || akbar 
Wren ext Ss Beka A hl | ~ ev enh 
( : win WW eeUbreae Wage yea tat i ie 
Ulu TTT ST oh i a ett hy GS 
tw hh ea rs See | 1 FAR ee ec ble ee voy 
ae aw . | SUG x bad | ees TEMLMC Eye wt SNe Aha 
vb Mice a ioe fre * Rab | : | ~w9¥ AMAA Hey 
Atle RY | be ' ‘Se ~~ SN bbe < w v abuy ‘9 
| wore a | sa wk Ny ™ bolt Nh ht “aww 7. wo Vy 4 Hi 
LOMA LPT ite OM ea el 
Tt “ S ai SONA Li , ss . TT tes TT} An pt ed 5 ey a 
’ - | wwe a ee aren CP Vue: 4 tute 
cht ’ 4 siatiaye a es tik <u ne 5 Be TH Att woe © We v - Sy 
yet a Al Sie cen eae hd 


PE THACL CE a 


ANd he 


aid 


¥ 
fv 


oe 
Nee he aaa 
era ai: 


id 


a B . ho 
Vi2 
~ 


Spee IR 


INDIANA UNIVERSITY 
STUDIES 


Contributions to Knowledge made by Instruc- 
tors and Advanced Students of 
the University 


VOLUME II 


Nos: 19°27. JANUARY, 1914—-Marcu, 1915 


BLOOMINGTON, INDIANA 


Published by the University 


O25 


The ‘University Studies’ constitute a sub-series of the 
Inpiana UNIversity BULLETIN, 1n which from tume to time 
are published some of the contributions to knowledge made 
by imstructors and advanced students of the University. 
At present not more than three or four such numbers are 
issued a year. By an oversight the pagination of Study 
No. 26 was not consecutive with that of No. 25; vts pages 


should be numbered 241 to 384. 


For sale by the University Bookstore, Bloomington, Ind. 


iG). 


20. 


De, 


23. 


25. 


26. 


27. 


TABLE OF CONTENTS 


Page 
New Fishes from Western Colombia, Ecuador, and Peru. By 
CARL H. HIGENMANN, ARTHUR HENN, and CHARLES WILSON... 1 
Some Results from Studies of South American Fishes. By Carr 
TEL, LEDTIGHTBGSTIY CANON ND as tet eras a ae urea ae One ca e P iG 
Cooper im Germany. By PRESTON A. BARBA: .......0¢.02.¢0s0%ces 49 
The Fiood of 1913 in the Lower White River Region of Indiana. 
ebyelisiee bYBEE. and. CLYDE A. MALOTE)) 3. oc. eco. ce en 105 
On New Species of Fishes from the Rio Meta Basin of Bastern 
Colombia and on Albino or Blind Fishes from near Bogota. 
SESpayamn OACER oe Felice HOT BING ME ASNENG sels ccseats sce Sf sos LGR ss uote Bee Sables 3 POLE 
On New Species of Fishes from Colombia, Ecuador, and Brazil. 
Bye OAR EH HIGENMANN and ARTHUR HENN...........-.---: 231 
The Gymnotidae of Trans-Andean Colombia and Ecuador. By 
CARL H. HIGENMANN and Homer G. FISHER...............-. 235 
A Study of the People of Indiana and their Occupations for Pur- 
poses of Vocational Education. By Ropert J. LEONARD..... [241] 


Arithmetic: A Codperative Study in Educational Measurements. 
By M. EH. Haccrerry 


@@ nei. 4 1@) 107.02 (0) a j\e,0.,0, 6). 0 [wl fe) (a) (oe) 0} ‘e608 8) \e: 0: 6] 'e| @: @ (@: (0) (e-0:-0! 0) © © 0 


mS 
oF; 
if k a 
‘ 
ad ’ 
“ 2 
: i Bu 
. tog 
4 
rs 
if 2 4 
j : 
% 
: ral 
F d 4 
€ 
; 
< 
. 
’ 
ea ae 
+ Se 
; ; a 
Ld f = Th 
’ af: J 
e rv : 
St 
Pd i 
3 f 2 
~ i m 
4 1 
bei \ 
oe is : 
} 
4 ; 
J ae 
>» « 
3 
‘ 
a Py 


ECUA-; 
| ARTHUR 


EIGENMANN 


= 4 


BIA 


OM 


H 


1914 


¥ 
3 


1 


es 


Bee 


INDIANA: UNIVERSITY STUDIES 


January 16, 1914 


IN@g aly) BLOOMINGTON, INDIANA 


[Contributions from the Zoological Laboratory of Indiana University. No. 133.| 


New Fishes from Western Colombia, 
Ecuador, and Peru 


By Cari H HigGENMANN, ARTHUR HENN, AND CHARLES WILSON 


The following species of new fishes were coilected for the most 
part by Mr. Charles Wilson and Mr. Arthur Henn; one was pur- 
chased from Rosenberg and the remainder were collected by or 
under the direction of Mr. Manuel Gonzales. 


Mr. Wilson collected during January, February, and March of 
1913 in the lower Patia and its tributary, the Telembi, in the upper 
San Juan basin, and in the Atrato basin. His expenses were pro- 
vided for by Mr. Carl G. Fisher and Mr. Hugh McK. Landon of 
Indianapolis. Mr. Henn collected during the entire year of 1913 
in the upper and lower Patia basin, in the lower San Juan basin, 
and in Western Ecuador. His entire expenses were provided by 
Mr. Landon. 


Full accounts of these two expeditions will appear in the gen- 
eral account of the fishes of the regions covered. 


LANDONIA! EFigenmann and Henn, gen. nov. 


A genus of Tetragonopterinse characterized by its teeth. Allied to 
“Astyanax. | Maxillary with two very broad straight edged teeth, their 
cutting edge continuous and more than half the length of the maxillary: 
premaxiliary teeth in two rows very closely pressed together, three teeth 
in the outer row, alternating with the four of the inner row, all these teeth 
incisor like, finely notched; the entire series of premaxillary teeth about as 
wide as the first of the maxillary teeth, mandible with five or six teeth on 
each side, the posterior three similar but narrower than those of the 
maxillary, the anterior two narrower and finely denticulated, the cutting 
edges of the teeth continuous; second suborbital long, leaving a narrow 
naked margin; lateral line complete, caudal naked; gill rakers 17-+S, 
Slender; half os long as eye, those of the upper arch similar to those of 
the lower. 


1Mor Mr. Hugh Mek. Landoi, who has made the stud’e: possiole. 
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Landonia latidens Eigenmann and Henn, sp. nov. 


Type, 56 mm., paratypes, 5409 a-b C. M., 18100 I. U. M., 14 specimens, 
largest 59 mm. Vinces, Ecuador. Arthur Henn. 
54938 a-d C. M. 18101 I. U. M. 22, 28-52 mm. Colimes, Rio Daule, Ecuador. 

Arthur Henn. 

Head 4; depth 3.3-4; D. 11; A. 31-82; scales 8 or 9-45 to 50-5 or 6; 
eye 2.5 in head, greater than interorbital. 

Compressed, clupeoid, ventral regions rounded, predorsal area rounded 
with a median naked line; parietal fontanel longer and considerably wider 
than the frontal, skull smooth; lower jaw very oblique, its tip entering the 
profile; mouth small, maxillary shorter than eye; dermal border of opercle 
wide; teeth as in generic description. 

Dorsal pointed, its origin in middle of length, reaching about half way 
to caudal, about equal to length of head; adipose well developed; caudal 
equilobed, the lobes about equal to length of head; anal falcate, its origin 
under end of dorsal; its lobe about equal to length of head less opercle; 
ventrals sinall, considerably in advance of the vertical from the origin of 
the dorsal, not reaching anal; pectorals narrow, reaching to or beyond 
origin of ventrals. 

Scales regularly arranged; few or no radials; caudal naked; a few 
scales along the bases of the anterior anal rays; lateral line sagging in 
front of the dorsal. Male with a glandular pouch and thickenings on the 
caudal rays just below the middle ones and one to three hooks on each of 
the anterior anal rays. 

A conspicuous black spot on the basal two-fifths of the middle caudal 
rays, upper caudal lobe margined with dark; tip of dorsal dusky; no 
humerai spot, a narrow silvery band. 


PHENAGONIATES Eigenmann and Wilson, gen. nov. 


Mouth minute, teeth in a single series in each jaw, tricuspid except 
in posterior part of maxillary where they are conical, gill-opening wide, 
much compressed; chest not trenchant; pectorals iarge, reaching to middle 
of ventrals; anal very long, its origin far in advance of the dorsal; dorsal 
a little behind middle of body. No adipose fin, lateral line incomplete. 


Phenagoniates wilsoni Eigenmann, sp. nov. 


354 ©. M. Type, 41 mm. Paratypes, 18030 I. U. M. 7, 21-88 mm. Manigru. 
Charles Wilson. 
53855a C. M. Paratypes, 30 mm. Certegui. Charles Wilson. : 
5356a C. M., 18081 I. U. M. Paratypes, 30 & 37 mm. Truando. Charles 
Wilson. 
Kead 4.6; depth 3.83; D. 9; A 53-55. Scales 7-7+34-7 (9435 in one), 
Kye 2.2 in the head. 
Much compressed, dorsal profile highest at origin of dorsal, ventral 
profile deepest at origin of anal; preventral area rounded, without distinct 
median series cf scales; occipital process about as broad as long; occipital 


fontarnel much wider and twice ag Jaz ; ee 
Secs “ag as the parietal, cheeks narrow and 
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long, entirely covered by the second suborbital; the mouth very small, the 
maxillary not reaching to the eye; lower jaw with nine teeth on each side, 
premaxillary with six, maxillary with eight, the first four tricuspid, the 
last four conical. The first four forming a continuous series with those of 
the premaxillary the four conical ones on the distal, curved portion of the 
bone. Gill rakers about 5-+4S. 

Seales thin, the margins obscure, a single row of scales along the base 
of the anal rays; a few scales along the base of the caudal lobes. 

Origin of dorsal slightly behind the middle of body; height of dorsal 
equals length of head; caudal lobes about equal to the height of the 
dorsal; origin of anal about equidistant from the snout and origin of its 
last third; ventrals small, reaching the anal; pectorals equal to the head 
less snout, reaching to middle of ventrals. 

Translucent, a median dusky band along middle of caudal peduncle, 
fading out forward and continued narrowly on middle caudal rays; scales 
of back faintly marked with chromatophores, which become restricted to 
the margin of the scales on the upper part of the back. Chin and maxillary 
black, sometimes a dark streak back from upper part of gill opening. 


MICROBRYCON Eigenmann and Wilson, gen. nov. 


Very similar to Gephyrocharax, the lateral line incomplete and the 
anal much shorter. 


Microbrycon minutus Eigenmann and Wilson, sp. nov. 


5422 C. M. Type, 24 mm, 13109 I. U. M. Paratype 24 mm. Truando. Wilson. 

Eleadeabpout 3.66; depth 3.5; BD. 10; A. 18; seales about 32; eye 
equals interorbital, 2.5 in head. 

Skull broad, the fontanels linear, expanding into a rhomboid at the last 
occiptal process; second suborbital narrow, covering the entire cheek; 
mouth large, oblique;. maxillary two thirds as long as eye, with one tocth ; 
premaxillar with four teeth in the outer series, five in the inner; lower 
jaw with about eleven teeth on the sides, most of which are minute, 
conical; four larger teeth in front, of which the first and third are the 
largest. 

Origin of dorsal abcut one and a half times as far from the snout as 
from the caudal; its highest ray shorter, the caudal lobes longer than the 
head; adipose well developed; anal comparatively short, its origin but 
little in front of the vertical from the front of the dorsal; ventrals reach- 
ing or not quite reaching origin of anal, pectorals to posterior third of 
ventrals; anal emarginate, its last ray considerably produced. 

Seales thin without apparent lines. Caudal] and anal naked. 

A black line along the sides: a large spot at base of caudal; a few 
chromatophores along base of anal; back with scattered chromatophores, 
without black median line, 


CERATOBRANCHIA Eigenmann, gen. nov. 
A Tetragonopterid in which the outer series of teeth of the premax- 
illary has become the dominant one, 
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Lateral line complete, caudal with scales on its basal third; adipose fin 
well developed, origin of dorsal near middle of body; second suborbital in 
contact with the preopercle below; premaxillary with two parallel series of 
teeth, four teeth in each series, outer series more prominent. Teeth of 
lower jaw graduate. 


Obtusirostris Ei genmamn, sp. nov. 


13154 I. U. M. Type 65 mm.-. Chauchamago, Peru. ‘Purchased from Rosen- 
berg. 

Head 4.66; depth 4.66; D. 10; A. 16; scales about 4-35-2; . eve 3.33 
in head, equals interorbital or opercle, longer than snout. 

Elongate, dorsal and ventral profiles very little arched, profile wel! 
rounded, the mouth horizontal, terminal; occipital only about 1/9 in the 
distance to the dorsal; skuli almost convex; bo parietal fontanel; occip- 
ital fontanel narrow, about two thirds as long as eye; second suborbital 
considerably narrower than eye, leaving a naked area behind it; maxillary 
about .66 as long as eye, its first tooth forming a series with the outer 
series of premaxillary; premaxillary with an outer series of four teeth 
of about equal size, each with three graduate lateral cusps and a dispropor- 
tionately large median cusp; three perfectly similar teeth along the upper 
half of the maxillary, the first one as large as the mawnillary teeth, the last 
about one third as large. Teeth of the inner row of the premaxillary very 
similar to those of the outer but smaller and the median tooth asymmetric. 
Mandibulary ramus with nine graduated teeth, very smilar to those of the 
outer series of the premaxillary, the median cusp much larger. 

Gill-rakers about 7-11. these near the sngle three-pronged or with 
lateral horns. 

Dorsal rounded, the longest ray equal to head less snout, adipose fin 
well developed; caudal lobes about equal to the length of the head; origin 
of anal and last dorsal ray equidistant from snout; last anal ray consider- 
ably in advance of the vertical from the adipose; origin of ventrals more 
than an orbital diameter in front of the dorsal, just reaching the anal; 
pectoralis reaching ventrals. 

Seales large, thin, with numerous nearly parallel striae, regularly 
imbricate, lateral line nearly straight; anal with a sheath formed of a 
single series of scales; basal portion of caudal scaled. 

A large vertical humeral spot crossing the third and fourth scales of- 
the lateral line; a dusky lateral band extending on middle caudal rays. 

KMasily distinguished by its mouth, teeth, gill-rakers and shape. 


/ 


Bryconamericus cismontanus Higenmann, sp. nov. 


5459 C. M. Type, €0 mm. Villavicencio, Manuel Gonzales. Allied to B 
iheringli differing in the teeth, anal, ete. 
Head 3.8; depth 3; D.10; A. 16; scales 5-37-4; eye 3, equal to inter- 
olbital; depth of caudal peduncle 1.5 in its length, 2 in the head. 
Compressed, head slender, snout blunt; predorsal area with a median 
series of of ten scales; occiptal process about one seventh of the distance 
between its base and the dorsal; bordered on the side by two scales; 
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interorbital slightly convex; frontal fontanel blunt in front, about half as 
long as the parietal ; mouth slightly more iferior than in B. theringii; 
maxillary slender, about .66 as long as the eye; width of third suborbita) 
absut .66 diameter of the eye; a naked angle below the suture between the 
second and third suborbitals. 

Five or six teeth in the outer series of the premaxillary, the second 
and fifth of the right side and the second and fourth of the left side with- 
drawn to form an incipient middle line; four teeth in the inner series; 
Inaxillary with two broad teeth; mandible with seven simijar graduate 
teeth, the first three much the larger. 

Gill-rakers very slender, 7+10. 

Scales thin, regularly imbricate, with about six striae; anal with a 
few scales along the base of the anterior rays; caudal naked; lateral line 
nearly straight; no axillary scale (7) 

Origin of dorsal fin very little nearer snout than caudal; the penulti- 
mate ray more than half the length of the longest, which is about 4.5 in the 
length; caudai equals length of the head; origin of anal below last dorsal 
ray; vertrals reaching anal, pectorals reaching ventrals. A_ vertical 
humeral spot; middle caudal rays dusky. 

5460) CMa 13155 1. Us -M. 

Two smaller specimens 438 and 50 im. from Rio Orquiza in the same 
drainage may betong to this species. The scales are 6-39 or 40-5; D. 10; 
A. 20. Maxillary with three teeth; denticles of teeth more pointed ana 
arranged in a straight line, (the five denticles of the inner series of the 
premaxillary of the type in a curve) ; outer series of the premaxillary com- 
posed of two to four teeth. The second behind and to one side of the first 
che and opposite the space between the first and second tooth of the inner 
series. 


Bryconamericus deuterodonoides Hig *nmann, sp. nov. 


a461 ©: M. Type, 43 mm. 5462. a-q, C. M. 18156 I. J. M. Paratypes 13. 
largest 4S mm. Rio Negro, Quebrada at Villavicencis. Gonzales. 
Allied to B. hyphessus. Dentition in both species very similar to that 

of Deuterdon. 

Head 4.38; depth 3,66; D. usually 10, rarely 9; A. 17 or 18, scales 4 
(rarely 50')-385 to 38-3 to ventrals; eye longer than snout, about equal to 
interorbital, about 8 in head. 

Slender, compressed, dorsal and ventral profiles equally arched; pre- 
ventral area rounded, without a distinct median series of scales; predorsal 
azea rounded with a median series of 12 scales; occipital process a nearly 
equilateral process about one ninth the distance from its base to the dorsal, 
bordered on the sides by one or two scales; frontal fontanel triangular, not 
half as long as parietal; snout blunt, lower jaw included, maxillary-pre- 
maxillary border a regular curve; maxillary a little longer than premax- 
illary, about—75 of eye; cheek entirely covered by the suborbital which is 
somewhat pitted; maxillary usually with three, rarely with four, graduate 
7-9 pointed teeth, occupying more than half the length of the margin; pre- 
maxillary usually with two, rarely with three narrow 3-5 pointed teeth, 
opposite the spaces between the first and second and second and third teeth 
of the inner series; four teeth similar to those of the maxillary but the 
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line joining their tips more arched and the largest point nearer the outer 
than the inner margin; each ramus of the lower jaw with seven to nine 
regularly graduate teeth; overlapping and slightly asymmetric on the side 
of the jaw. 

Gill-rakers about 4+7, minute, the tip of one not reaching the base of 
the next, 

Scales large, thin, with very few striae, regularly imbricate, without 
interpolated scales; caudal lobes with a few scales; a series of scales in 
part along the base of the anal in part on the sides; lateral line complete, 
decurved. 

Origin of dorsal midway between tip of snout and caudal; highest 
dorsal ray about one sixth the length; adipose fin behind the vertical from 
the base of the last anal ray; caudal lobes equal to the head; origin of 
anal in front of vertical from last dorsal ray; ventrals very short, not 
reaching anal, their origin a little in advance of the origin of the dorsal; 
pectorals not reaching ventrals by two or more scales. 

A faint vertical humeral spot crossing the fifth and sixth scales of the 
lateral line; a silvery lateral band, sometimes ending in a caudal spot 
extending, in part on the caudal; fins all hyaline. 

This species differs from Deuterodon in the complete armature of the 
cheeks, the presence of but four teeth in the inner series of the premaxi!- 
lary. It differs in the nature of its outer premaxillary teeth from the 
typical Bryconamericus. 


Bryconamericus henni Kigenmann. sp. nov. 


Type, & 48 mm. 5410 a-d C. M., 18102 I. U. M. Paratypes over 40, largest 

53 mm. Vinces, Ecuador. Arthur Henn. 
5411a-j C. M., 13124 1. U. M. Paratypes many, Colimes, Rio Daule, Ecuador, 

Arthur Henn. 

Very similar to Landonia laticeps. 3 

Allied to Argopleura in the presence of a glandular structure on the 
middie caudal rays; differing from it in the absence of prominent lower 
caudal fulcra; first ten-and last ten developed rays of the anal of the mate 
with hooks. 

Head 4; depth 3-3.5; D. 10, A. 33; scales. 8-38-5; eye 3 in head, 
slightly greater than interorbital. 

Slender, compressed; ventral surfaces rounded, predorsal surface with 
a median series of scales; snout pointed, mouth terminal, or superior; 
skull rounded, parietal fontanel much longer and wider than the frontal ; 
maxillary abeut .66 as long as eye, not nearly reaching suture between first 
and second suborbital; maxillary with a single, minute, hidden tooth, pre- 
maxillary with three teeth in the front series and four in the back series ; 
mandible with five graduate teeth; a naked angle below the suture between 
the first and second suborbitals; gill rakers 12+11 all slender, the longest 
about half the length of the eye. 

Origin of dorsal equidistant from base of middle caudal rays and 
middle of eye, the fin pointed, less than length of head in height; adipose 
fin well developed; caudal lobes equal, about equal to length of head. 
Anal falcate, the last ten rays in the male forming a second lobe; ventrals 


EKIGENMANN: NEW FISHES FROM WESTERN COLOMBIA i 


reaching to or nearly to anal; pectorals at least to ventrals, sometimes 
to end, of axillary scales. 

Scales very regularly arranged; a row of scales along base of anal 
rays, caudal naked, lateral line scarcely decurved. 

Dorsal tip dusky; a small sub-circular spot at base of the middle 
caudal rays; margin of upper caudal lobe dark; a submarginal dark band 
from the caudal spot along the upper margin of the lower caudal lobe; a 
narrow lateral band. 

Middle caudal ray of male covered with a thickened membrane, the 
scales on the base of the lower middle rays enlarged, arching over a space 
beneath them. 


Bryconamericus alpha Eigenmann, sp. nov. 


HAGSa Cy M. Type, 59: mm. H546ta-@ C. M. 13157 1. U..M. Paratypes, 6, 
largest 64 mm. Villavicencio, Oriente, Colombia, Manuel Gonzales. 
Allied to B. caucanus differing among other things in the shorter niax- 

illary. 

Head 4+ ; depth 3; D. 10; A. 28/4, 24/1, 26/8, 27/1; scales 6-40-4 or 
5; Eve 2.66 in head, a little greater than interorbital. 

Maxillary considerably less than the eve; mandible with four or five 
large teeth and smaller ones on the side; maxillary with 4/2, 3/4, 2/2 
teeth where the denominator represents the number of specimens, the 
enumerator the number of teeth. 

A vertical humeral spot, a lateral band continued as a dark band to the 
end of the middle caudal rays. 


Bryconamericus beta Figenmann, sp. nov. 


£ 


5465a, C. M.. Type 57 min, 5466a-d C. M. 13158 I. U. M. Paratypes nine, 
largest 75 mm. Villavicencio, Manuel Gonzales. 

Head 4-4.25; depth, 2.65-2.8; D. usually 10, rarely 9; A. 25/1, 26/1, 
27/3, 28/4; seales 5 or 6-36/2, 37/4, 38/1, 39/1-3 or 4 to ventrais. Hye 
2.8-3, equal or a little less than the interorbital; maxillary teeth 4/1, 
| Ce 

Base of upper caudal lobe scaled for a fourth, that of the lower for a 
-third of its length. 

Ventrals to or not quite to the anal; -pectorals about to ventrals; 
sometimes falling a little short or extending a little beyond origin of 
ventrals. 

Color much faded, lateral band to end of the middle rays. 

This may be synonymous with alpha. The present description may 
Serve to call attention till better material comes to hand. 


Bryconamericus scopiferus guaytare EKigenmann and Henn, sp. nov. 


5474 C. M. Type, 76 mm, 13168 I. U. M., Paratype 83 mri. Patia at mouth of 
Rio Guaytara. March 13-14, 1918.. Henn. 
Five smaller specimens from the same place may belong to the same 
variety. 
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Head 4.25; depth 31/7; D: 11; A. 27; scales 6-38-39-6; eye 11/7-11/3 
in interorbital 5-3.53 in the head. Depth of caudal peduncle equals its 
length. A 
Very similar t- simus from the Chota valley which lacks the caudai 
spot. 


Hemibrycon colombianus Eigenmann, sp. nov. 


5470a C. M. Type, 106 mm, 138162 I. U. M.; Paratype 106 mm. Rio San Gil, 

Santander, Colombia. 
o471la C. M. 138163 I. U. M., Paratypes 2, larger 79 mm. Rio Piedras, Sap- 

tander. , 

D4A7T2a C. M. 18164 I. U. M., Paratypes 2, larger G3 mm. Quebrada Deoeca 

Monte, Santander. 
b4738a-e, C. M. 13165 I. U. M., Paratypes 10, largest 55 mm, Quebrada 

Mararari, Santander. 

Fead. 4.33-4.5; depth 323.5:—D..10; A. 24 or 25; seales 8 or 9:47 ts 
53-7 or 8; eye equals snout, 3.5 in the head, 1.25-1.33 in interorbital ; 
depth of caudal peduncle but little greater than its !ength, 1.66 in the length 
of the head. 

Robust, ret greatly compressed, ventral :reas rounded, preventral area 
without a distinct median series of scales; predorsal area rounded with 
about 17 rows of scales, not in a median series; interorbital convex, abcut 
one-eighth in the distance between its base and the dorsal; parietal font- 
anel not quite twice as long as the frontal in the adult; second suborbital 
as wide as the eye, its margin very convex, in contact with the preopercle 
both below and behind; maxillary about as long as eye, not quite reaching 
the suture between the first and second suborbitais; maxillary-premaxii- 
lary border equal to snout and half the eye; four teeth in each row of the 
premaxillary, the outer series slightly curved; about seven heavy teeth 
occupying most of the edge of the maxillary, the anterior teeth tricuspid, the 
pestericr triangular or conical; four large quinque cuspid teeth in the 
mandible, the middle point much the heavier and larger; abruptly small 
ones on the sides. 

Scales small, regularly arranged, the series not deflected toward the 
anal; numerous nearly parallel radials; an anal sheath of several series 
of teeth; base of caudal with large scales; a well developed axillary scale; 
lateral line decurrent to the tenth scale, thence nearly straight. 

Origin of the dorsal but little nearer the snout than the base of the 
caudal; its height a little less than the length of the head; adipose well 
developed; caudai lobes, including the scaled portion, about 3.5 in the head ; 
anal low, its margin nearly straight, its origin under last dorsal ray, but 
little nearer opercle than caudal; ventrals small, not reaching anal by one 
to three scales; pectorais not reaching ventrals by one to three scales. 

An obscure vertical humeral spot crossing the lateral line between the 
fourth to sixth scale; middle caudal rays dark. 

Very largely described from the two largest specimens. 


Piabira analis Figenmann, sp. nov. 


Mouth as in Creagrutus, anal long. 
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DATS FIype, about 37 mm. Caceres, May 23, 1909. THaseman. 

Resembling Bryconamericus alburnis but with a longer maxillary. 

Head 4.3; depth 3.8; D. 10; A. 27; seales 5-40-3.5; eye 2.7; inter- 
orbital 2.5. 

Compressed with less than half of the depth; preventral area rounded, 
with a median series of twelve scales; predorsal area rounded with a 
median series of fifteen scales. 

Occipital process about 1/10 of the distance from its base to the dorsal}, 
bordered by two scales on the sides; interorbital slightly convex; fronta: 
fontanel a little shorter than the parietal; snout blunt, mouth small, the 
lower jaw included, manillary two-thirds as long as eye; second suborbita! 
covering the entire cheek; five teeth on one side, six on the other in the 
original front series, the second and third withdrawn, four teeth in the 
inner series; four teeth on ocne maxillary, five on the other; three or four 
large teeth in front on each mandible, several much smaller, similar and 
graduate teeth on the sides. . 

Seales as in argenteus. 

Origin of dorsal a little nearer end of lateral line than the snout; 
origin of anal on the vertical from the first dorsal ray; vertrals reaching 
anal pectorals to second scale behind origin of ventrals. 

Silvery, a very faint vertical humeral spot crossing the third and 
fourth scale of the lateral line. 


Hyphessobrycon ecuadoriensis Eigenmann and Henn, sp. nov. 


Type, 51 mm, 5417a-x C. M. 13105, paratypes. many hundreds. 

Forest pool near Vinces, Ecuador. Arthur Henn. 

Allied to panamensis from which specimens of equal size differ in the 
wider second suborbital, the broader predorsal area, the smaller eye, the 
shorter anai, the color, etc. 

Head 3:5; depth 2.6-3; depth of caudal peduncle 7-8; D. 11; A. 22-24. 
Scales about 30 in a longitudinal series, about 11 in a cross series, but few 
seales with pores; Eye 5 in head, greater than interorbital. 

Compressed, rather deep, caudal peduncle slender: predorsal area 
rounded, with a median series of about 11 scales: preventral area rounded, 
without distinct median series ef scales; skull smooth, fontanels very 
large; second suborbital with a strongly convex margin, leaving but a 
narrow naked margin; mouth oblique, terminal, the maxillary short, but 
two-thirds the length ef the eye. Premaxillary with 6 or S teeth, the 
lateral one conic the rest all tricuspid, a smaller tricuspid tooth in front of 
the space between the second and third of the inner series, occasionally 
between them and forming a continuous series with them. Maxillary with 
Q-3 minute teeth; mandible with 10 or more graduate teeth of which the 
anterior ones are tricuspid the rest conical. Gil rakers well developed 02 
both arches. 

Origin of dorsal a little behind the middie, its height 4 in the length. 
adipose well developed; height of anal lobe +5 in the length, caudal lobes 
3; origin of anal under middle of dorsal, ventrals reaching anal or further, 
pectorals to or beyond origin of ventrals. Lateral line developed on five 
or Six scales. 
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A conspicuous vertical black humeral spot, sides gray. no caudal line, 
no silvery lateral band or caudal spot, caudal and anal obscurely margined 
with dark. 

Color in life brilliant; ventrals, anal and caudal bright cherry red. 
dorsal sometimes with less red; region above anal with many cherry 
chromatophores. 


Astyanax hasemani Figenmann, sp. nov. 


5476 C. M. Type, about 55 mm, 5477a-e C. M. 13170 I. U. M. Paratypes, 9, 

25-55.mm. Porto Alegre, Jan. 21, 1909. Haseman. 

This species resembles A. essequibensis but differs in the more complete 
armatuile of the cheek, in the more decurved Jateral line, etc. It forms a 
perfect bridge between Astyanaz and some species of Bryconamericus. It 
always resembles the latter genus in the complete armature of the cheek; 
it usually resembles the former in having five teeth in the inner series of 
the premaxillary, but in two of the specimens there are but four teeth in 
this series. These specimens are typical members of the genus Bryconameri- 
cus in all but the arrangement of the teeth in the outer premaxillary series 
which are in a straight line, a condition which is alse found in Brycon- 
americus theringt. 

Head 4.25; -depth: 3:25-3:33. Db: ee A. 21-24: scales 5-36 sl0e51- a. 
eye equals postorbital portion of head, 2.5 in ae interorbital 3 in head: 
depth of caudal peduncle 2 or a little less than 2 in the head. mae 

Compressed, dorsal and ventral profiles aie arched; predorsal area 
narrow, with about 12 scales in a median row. : 

Occipital process about 1/8 of the distance between its base and the 
dorsal; interorbital more convex than in essequibensis; frontal fontanel 
narrow, triangular, shorter than the parietal; second suborbital leaving a 
very rarrow haked margin behind, in contact with the premaxillary for its 
entire length below; maxillary long, narrow, maxillary-premaxillary border 
equal to the full length of the eve; premawnxillary with an anterior series of 
three or four teeth in a straight row; four teeth in: the second row in two 
specimens, five in the others, maxillary usualivy with four (rarely 3 or 5) 
minute teeth; mandible with four or five tricuspid, rarely quinquicuspid 
teeth ard about ten abruptly minute conical or tricuspid cnes on the side. 

Scales everywhere regularly imbricate, no omitted or interpolated 
scales; scales with up to seven radials, usualiy not more than two: anal 
sheath cemposed of a single row of scales along the base of the anterior 
rays: a few scales on bases of caudal lobes; axillary scale well developed, 
lateral line deflected so that a line between its origin and end passes aleng 
the upper exposed angles of the series of scales above it. 

Origin of dorsal slightly behind the middle; origin of ventrals but 
slightly in advance of the vertical from the dorsal; anal but slightly 
emarginate; pectorals never quite reaching ventrals, sometimes falling 
short of the width of two scales; ventrals not reaching anal. 

Silvery, no distinct markings. 


EIGENMANN: NEW FISHES FROM WESTERN COLOMBIA 11 


Astyanax mete EKigenmann, sp. nov. 


5457 C. M. Type 130 mm, 5458 C. M., 13153 I. U. M. Paratypes, 6, 103-130 

mm. Rio Negro, Villavicencio. Manuel Gouzales, 

Head 4+ ; depth about.2.5; D. 11; A. 29, 31, 25, 29, 28, 30, 30 in seven 
specimens. Scales §$-40-G; 9-40-G, 9-41-6, S-40-6, 8-40-7 in five specimens. 
Eye 1 in snout, 3.5-3.7 in head, 1.3-1.5 in interorbital: depth of caudal 
peduncle 2 in head. 

Compressed, rather heavy forward: preventral area rounded. with 
small scales and without distinct median series; pvedorsal area bluntly 
keeled, with a median series ef 10 or 11 scales; occipital process exter ding 
about one-fourth of the distance to the dorsal, bordered by four scales on 
each side; skull convex, parietal fontanel about twice as long as the 
frontal; second suborbital convex, leaving a naked area of equal width 
about its entire border, except below the angle in front where the naked 
space is a little wider: premaxillary with four teeth in the outer series, 
four or five in the inner, when five the lateral one minute; mawnillary with 
a single tooth; maxillary a trifle longer than the eye: each ramus of the 
mandible with four large teeth and a few similar minute ones on the side: 
gill-rakers slender, about a third as long as eye: 14 on the lower arch. 

Origin of dorsal fully an orbital diameter nearer the snout than the 
caudal; highest ray of dorsal equal to the length of the head or a little 
shorter: adipose fin well developed: caudal lIcbes longer than the head: 
origin of anal under base of last dorsal ray: ventrals barely reaching anal, 
their origin slightly in advance. of the vertica! from the first dorsal ray: 
pectorals reaching at least to the origin of the ventrals. 

Lateral line but slightly decurved: scales regularly imbricate except 
over the anal muscles and here the irregularity is slight: a sheath of a 
Single row of scales along the anal; base of caudal similarly sheathed: a 
large axillary scale. 

Faint traces of lines fellowing the scales; no humeral spot: a large 
dark band extending from the tips of the middle ray and the three rays 
above the middle of the caudal to their base, expanding on the caudal 
peduncle and downward and forward. fading out above the origin of the 
anal. 

Closely allied to maximus, differing from all other species in the 
Oblique band on the tail. 


Astyanax heterurus Eigenmann and VWi!lson, sp. nov. 


5592 C. M. Type about 50 mm, 13085 I. U. M., Paratype about 46 mm. 

Turando. Charles Wilson.- 

Head 3.25; depth 3.25; eye 2.75 in the head, about equal to the 
-interorbital. 

Origin of dorsal equidistant from tip of snout and base of middle 
caudal rays; pectorals about equal to head without opercle, reaching past 
origin of ventrals; ventrals slightly beyond original cf anal; anal falcate. 
its highest ray reaching to the last fourth or fifth of the base of the fin. 

A vertically elongate humeral spot: a small rcund spot cn the end of 
the caudal peduncle: color of caudal unique fcr the genus. Middle cauda! 
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rays black to near their base, margins of the fin black, the lower marginal 
black, wider and more conspicuous and connected with the black of the 
middle caudal rays by a short black bar across the base of the lower lobe. 

This species, evidently very closely related to fasciatus, is readily 
distinguished by the peculiar color of the caudal. 


Curimatus patie Kigenmann, sp. nov. 


5ac8 C. M. Type, 168 mm., 53869a-c C. M: and 13055 I. U. M. Paratypes 15, 

96-1€0 nm. Barbacoas. Henn and Wilson. 

Head 3.6-4; Depth 3-3.838; D. 11 (rarely 12); A. 9; seales 9-48:8 type, 
S cr 9-44 to 48-7 or 8 (7 or 8-88 to 44-6 or 7 in lineapunctatus). 

Very similar to dineapunctatus, a little more slender, the scales smaller, 
the lateral spots faint tending to run together to form longitudinal lines. 


Parodon ecuadoriensis Kigenmann and Henn, sp. rov. 

Local name, ‘Roneador.’ 

Type, 49 min, 5413a-c, C. M., 18103 I. U. M. Paratypes 17, 34-51 mm., River 
and forest pools, Vinces, Ecuador. Arthur Henn. 
5423a-f -C. M., 13110 I. U. M.. Paratypes 28, 30-42 mm. Colimes, Rio 

Daule, Ecuadcr. Arthur Henn. 

Head 4; depth usually 5.5, rarely 4.5. D. 12 A. 9; scales 4-37-3.5. Eve 
equals snout, 3.5 in head, less than intererbital. 

Sub-cylindrical, elongate. Preventral area dattish, with a median 
series of about twenty scales; predorsal area rounded with a median 
series of 11 or 12 scales; skull smooth; no fontanels, the two frontals and 
the two parietals interlacing occipital crest decurrent, not superficially 
evident; second suborbital covering entire cheek; mouth small, distinctly 
inferior as in other members of the genus; four broad graduate, straight 
edged or rounced edged teeth in each premaxillary, each tooth with 11-16 
rotches; mandible without apparent teeth: maxillary with a single smal: 
dentate tooth. Gill rakers short slender, about fifteen in the lower arch. 

Origin of dorsal in advance of the middle of the body, usually equidis- 
tant from tip of snout and end of adipose, its height about 4.5 in the 
length; adipose well developed; caudal lobes four ih the length; anal six 
in the length; ventrals under posterior part of dorsal, not nearly reaching 
anal, pectorals not reaching ventrals by about four scales. : 

Lateral line straight, scales everywhere regularly arranged; scales of 
sides with as mary as five more or less divergent radials;. Axillary scale 
well developed, caudal and anal naked. 

A moniliform band from the eye along the lateral line and onto but 
usually not to the end of the middle caudal rays; area below the band 
white; a light stripe above the band; back dark, with the margins of the 
dark area and eight streaks from margin to margin darker; base of caudal 
with a dark spot cr streak on each lobe. 


Parodon terminalis Eigenmann and Henn, sp. nov. 


Type 41 mm. 5415a-b ©. M.; 13104. I. U. M. Paratypes, ten, 32-50 mm. 
Vinces, river ard ferest pools. Arthur Henn. 
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Very similar to P. ecuadoriensis. 

Tread 3.7; Depth usually 4.5, rarely 5; mouth terminal ov subterminal 
very different from the distinctiy inferior mouth with projecting snout of 
other species of this genus. 

Lateral band continuous, sometimes not extending forward beyond the 
edge of the preopercle, not moniliform; back uniformly dark; spots at 
base of caudal lobes more diffuse than in ecuwadoriensis. Otherwise as ii 
ecuadariensis, 

Hewaderiensis and terminalis are unquestionably very closely related. 
It is possible that the cre is the river form aid the other the forest pool 
form. The specimens from the two localities have not been kept distinct. 


Nematobrycon amphiloxus Eigenmann and Wilson, sp. nov. 


Nematobrycon palmeri Kigenmann (non Higenmann 1907). Indiana Uni- 
versity studies 18, 3, June (March) 19138. 
type 39 mm. -Paratypes 12819 J. U: M. 26 and 14 mm. Boca de 
taspadura, Higenmann. 
53853a-1 C. M. 13027 I. U. M. Paratypes 54, largest 42 mm. ‘Tambo. 
Charles Wilson. 
535la C. M., Paratype, Manigru. Chas. Wilson. 
13028 1L..U. M. Paratype,:Istmina. Chas. Wilson. 
53852a-e, 13029 I. U. M. Paratypes, 20, largest 44 mim., Raspadura, Charles 
Wilson. 
Very similar to palmeri, more robust, dorsal lower, caudal filaments 
shorter, anal less falcate, dark band not bord2red by a light line above. 
Head 4 (3.66) ; depth 2.5 (2.66-2.75) ; D. 10; A. 32-86. 
Seales 6 or 7-6+28-5; eye 2.5. in head, greater than interorbital. 
Highest dorsal vay 3.5-4 in the length; outer and middle caudal rays 
about 3.5 in the length. Band of the sides broad, fading out toward the 
upper part of the sides in front, more abruptly lighter above the anal but 
without a distinct light line along its border. 


Peecilia fria Figenmann and Henn. sp. nov. 


Type, female 28 mm; 5420a-x C. M. 18107 I. U. M. Paratypes, largest 
female 33 min., largest male 19 mm. Pool 44-15 feet. Vinces, Ecuador. 
Arthur Henn. 

Head 4-4.25; Depth 3.75-4; D.8; A. 10; scales 3-29-4 to ventral. Eye 

a little longer than snout, a little nivore than half the interorbital, three or 

a little more than three in the length of the head; width of mouth absut 

three in length of head; about twenty-four teeth in the outer series of 

each jaw; large pores arcund preopercular margin; distance of origin of 
dorsal from base of middle of caudal 1.75-2, in its distance from the snout 
in the female, 1.5-1.66 rarely 2 in the males. Height of dorsai a little mcre 
than half length of head; caudal rounded; depth of caudal peduncle in 
females 2.5 in its length; caudal rounded, origin of anal in females 
nearer base of middle caudal rays than snout, in males much nearer snout 
than caudal; modified anal of male about two in the length. 

Variable number (as many as 22) vertical cross lines, most conspicu- 
ous between origin of ventrals and last dorsal rays; the one over secoud 
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anal ray (second line in front of. dorsal) in the female usually plainest; 
males with the corresponding line also plainest. Very rarely a vertically 
elongate humeral spet in the male; dorsal of male with more or less well 
defined marginal and basal dark bands. 

This species, differing in the number of scales, position of dorsal, size of 
the intromittent organ and color, is very closely allied, if not identical with 
Poecilia festae Boulenger from the hot springs, 35° Centigrade, S. Vincenta. 


Microglanis variegatus Eigenmann and Henn, sp. nov. 


Type, 45 mm. 18106 I. U. M. Paratypes 36-45 mm. Forest pool near Vinces. 

Arthur Henn. 

Head 3.5; depth 5; D. 6; A. 10 or 11; width of head a little greater 
than its length; eye 3 in interocular, about 54 in the head. Head covered 
with thin skin; frontal fontanel extending to postericr margin of eye; 
occipital fontanel minute; mouth terminal, the lower jaw slightly the long- 
er; width of mouth about equai to half the greatest width of the head: 
premaxillary bands of teeth very narrow, without backward-projecting 
angles, the length of the bands about half the width of the mouth; max- 
illary barbels extending to tip or a little beyond tip of humeral spine; 
posterior mental barbel but little shorter than the maxillary barbel; the 
anterior mental barbel to or a little beyond the gil!l-opening; gill-mem- 
branes narrowly joined to the isthmus; occipital process articulating with 
the dorsal plate which it meets about half way; origin of dorsal nearly 
equidistant from snout and adipose, the spine strong, shorter than the rays, 
3 in the head: adipose fin reaching caudal, its length not equal to its 
distance from the dorsal, its posterior margin free, its Jength about 5 in the 
length; caudal slightly emarginate, about 5 in the length, its fulera prom- 
inent; base of anal about equal to base of adipose, its tip reaching caudal ; 
ventrals not reaching anal, their origin on or behind the vertical from the 
last dorsal ray; pectoral spine stout, one-half to two-thirds as long as 
head, with about 8-13 strong hooks behind, less prominent spines in front ; 
humeral spine reaching to near middle or last third of the pectoral spine. 

Adult variegated; fins like the body, traces of a darker band through 
the dorsal; belly white. Young marbled or less finely variegated. A 
lighter area through basal half of caudal. 


Hemicetopsis amphiloxus EHigenmann, sp. nov. 


53832 ©. M. Type 88 mm. Creek near San Lorenzo, Patia basin. Jan. 14, 
1913. Henn and Wilson. 
13040 I. U. M. Paratype, 97 mm. Rio San Juan at mouth of Rio Munguido. 
Henn. 
13009 I. U. M. Paratype, 53 mm., Quibdo. Coll. Wiison. 
Head. 4.5-4.66: depth 433-5; D.7; A..303 V.-GioriG 
Snout broader and more blunt than in othonops. Eye 2.5 in interor- 
bital, 7 in head. Premaxillary with two irregular series of teeth, vomer 
with a single series; mandible with a single series on the sides, two or 
three near the symphysis; first dorsal ray not prolonged in a filament; 
inner ventral ray adnate for half of more of its length, the longest ray 
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reaching the anus; pectoral ray not prolonged. Distance between base of 

last anal ray and base of middle caudal ray equals depth of caudal 

peduncle; base of anal 2.5-3 in the length; origin of anal midway betwevi 

eye or tip of snout and base of middle caudal rays; origin of ventrals 

equidistant from snout and fourth, fifth or second third of anal. 
Profusely covered with chromatophores; dorsal dusky. 
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study of extensive collections of fishes from South America. These 
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(Contributions from the Zoological Laboratory of Indiana University, 
No. 139.) 


Some Results from Studies of South 
American Fishes 


By Cari H. EigGENMANN, 
Professor of Zodlogy in Indiana University, Curator of Fishes, Carnegie 
Museuin, Pittsburgh 


I. LINES AND METHODS OF EVOLUTION IN SOME 
CHARACID FISHES 


In the first volume of the American Characide, a study in 
Convergent and Divergent Evolution,’ which has just been com- 
pleted, there are considered the Tetragonopterine, Rhoadsine, 
feuanodectine, Stethaprionine, Stichanodontine, and the Glandu- 
locaudine. All but the last of these fall within Gtnther’s defin1- 
tion of the ‘Tetragonopterina.’ There are recognized in the volume 
just completed fifty-three genera, and two hundred and seventy- 
five species, of which thirty-three genera, and one hundred and 
seventy-one species were described during the preparation of the 
‘monograph, either by himself or by my students, chiefly Mrs. 
Marion Durbin Ells. 

The subfamily Tetragonopterine, which is at present the dom- 
inant group of tropical American fishes, was defined by Gunther 
(Catalogue of Fishes, British Museum, V, 1864) to inelude Pia- 
bucina, Alestes, Brachyalestes, Chirodon, Chaleeus, Bryecon, Chal- 
cinopsis, Chaleius, Gasteropelecus, Piabuea, and Agoniates, be- 
sides the genera listed below. Eliminating these genera, which 
are now relegated to various separate subfamilies or which (Alestes 
and Braechyalestes) are geographically extra-limital, there remain 
of Gtinther’s South American Tetragonopterina: Tetragonop- 
terus, with thirty-two species; Scissor, with one species; Pseudo- 
chaleeus, with one species; Bryconops, with two species; Creagru- 
tus, with one species; making a total of five genera, with thirty- 
seven species. 

Of the Iguanodectine which were included in Gtinther’s Tetra- 
evonopterina he recorded two species belonging to the genus Piabuea. 
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He recorded four species of Corynopoma and placed them in 
his Erythrinina. They are the Stevardia albipinims considered be- 
low in the discussion of the new subfamily, Glandulocaudine. 

In the last general review of the groups under consideration, 
that of Gunther, there were thus considered a grand total of seven 
genera and forty-three species, as compared with the fifty-three 
genera and two hundred and seventy-five species, known today. 


A. THE TETRAGONOPTERINAE 


The Tetragonopterine are small Characid fishes with lighly 
differentiated teeth in more than one row in the premaxillary, and 
in a single series in the dentary and sometimes in the maxillary. 
They are sealed. The origin of the dorsal is near the middle of 
the body. The breast 1s rounded, atid the gill-membranes are not 
united. There is no predorsal spine. There is usually an adipose 
fin, sometimes not. The caudal is sealed or naked; the anal is 
sealed or naked; the lateral line is complete or not; the maxillary 
kas no teeth, or may have one or two teeth or more teeth extend- 
ing sometimes along the entire edge of the bone; the scales usually 
eycloid, may be ctenoid; the premaxillary teeth may be in two rows 
or in three; the anal may be very short (nine) or very long (over 
forty) ; the form may be compressed and very deep, the depth be- 
ing equal to half the length or slender, subfusiform ; the scales may 
be regularly imbricate (slender species), or there may be inter- 
polated series causing the rows to deflect toward the anal (small- 
sealed, deep species). The cheeks may be nearly naked, or the 
second suborbital may be expanded and cover the entire cheek; 
the ventral area may be rounded and have a distinct median series 
of scales, or two series of scales of opposite sides may meet in the 
center, or the ventral area may be compressed, the edges of the 
lateral scales bent over the middle line or not; the caudal lobes 
may be equal, or one of them may be longer; the teeth in the lower 
jaw may be all alike, or abruptly minute on the sides. 

They are found everywhere from the United States to Pata- 
gonia, and from sea level to about 11,500 feet above it. 

The genera are distinguished from each other by the various 
combinations of the alternative characters mentioned above. It 1s 
quite certain that some of these characters have been developed 
independently several times, so that while it is easy to define the 
genera it is difficult to point out their inter-relationships. It is 
also quite certain that, smee not all possible combinations have 
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been noticed, the characters were either not assorted by chance, 
or there was a distinct weeding out of certain possible combina- 
tions whenever they appeared. It is possible that some of these 
predicable combinations exist but have not yet been discovered. 

The Tetragonopterine are now at their prime; they abound in 
individuals and species, and they live in the greatest possible varie- 
ties of environment to be found in tropical America. (What is 
true of the Tetragonopterine, is true, of course, of the Characide 
to which they belong, but it is not true of any other subfamily of 
the Characide.) These conditions make a study of the lines and 
methods of evolutions profitable, even if the causes for them are 
not at present obvious. 

The one fact that forces itself most conspicuously upon the 
attention is that the same character present in different members of 
the Characins in general and in the Tetragonopterine in parti- 
cular may have arisen independently several times. 

The lateral line may become and has become incomplete re- 
peatedly, and is undergoing that change now. 

Three series of teeth have been derived from two, several times, 
and the process is going on now. 

The caudal has possibly become scaled a number of times, and 
it may be that the condition is being produced now in certain 
species of Astyanax and Hyphessobrycon. 

Teeth have developed along the entire maxillary a number of 
times, and the process is still in operation. The teeth have disap- 
peared entirely from the maxillary a number of times, and it is 
safe to say that this end result is being approached in different 
series now. 

Seales have become crenate, or ctenoid, more than once. A 
single series of teeth has given rise to two series, or of two series 
one has become lost several times, and the process is going on now. ~ 

The second tooth of the dentary has moved forward several 
times. 

The predorsal line, fully sealed in many species, has become 
partly naked several times. 

The second suborbital has expanded to touch the preopercle 
many times, and is making that change now in several instances. 

The adiopose fin has disappeared in diverse types, and the pro- 
cess of its disappearance can also be seen at the present time. 

The anal has increased or decreased in length in many differ- 
ent genera or species as a glance at the variation of the same species 
in different localities will show. 
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To go beyond the Tetragonopterine : 

A pair of conical teeth has appeared behind the front series 
independently several times. 

The pectorals have become enlarged and the pectoral muscles 
have become enlarged, and a greater or less trenchant ridge along 
the breast has developed independently several times. 

This independent origin of characters is responsible for the fact 
that some of the accepted genera of the Tetragonopterine are of 
polyphyletic origin, 1. e. our definitions of genera are in many 
eases enumerations of characters frequently independently ac- 
quired, not enumerations of the characters of the ancestral type of 
the genus from which the species have diverged. A result of this 
independent divergence is that frequently in a restricted, isolated 
area the species of different genera represented in the area are more 
nearly related to each other than to members of their own genera 
in remote regions. For instance Astyanax feste and Bryconameri- 
cus peruanus of the Pacific slope of Ecuador are more intimately 
related than festw is to Astyanax anterior of the upper Amazon. 
And in this ease, Astyanax brevirostris or Bryconamericus brev- 
trostris whichever it may be, is intermediate between the two. [| 
am not competent to say whether brevirostris is moving from 
Bryconamericus to become an Astyanax, or whether it has just 
eompleted the reverse process. Certainly festw and brevirostris 
are more intimately related, have had a common. ancestor at a less 
remote time, than either of them with an Astyanax or Bryconamer- 
icus of southeastern Brazil. 

We recognize two types of genera, one a group of closely re- 
lated species, descended from a common ancestor and having 
eertain distinguishing characters in common. Phenacogaster is 
such a genus. The peculiar scaling of the ventral surface has been 
developed but once; and the species are all closely allied, differing 
from each other in but a few characters. The other, a polyphy- 
letic type, consists of species having a certain combination of 
definite characters in common which easily distinguish members 
of the genus, but which, instead of indicating a single ancestral 
line from which the species have diverged, are acquired possibly 
one at a time along distinct lines converging to a common defini- 
tion... Sometimes the polyphyletic origin can be detected, some- 
times not. Bryconamericus seems to me to be such a genus; 

1JIn traveling in the tropical forest, two plants that pleased the eye more than any others are the 


glorious, independent, self-sufficient palms, and the plumose bamboos; to me the most startling thing 
was the convergence of the two types to become climbers. 
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Hemibrycon, Deuterodon, and the larger genera are probably also 
polyphyletic. 

Since it is difficult, or impossible, to say in any case which of 
the given characters has appeared first, it is extremely difficult 
to point out lines of evolution leading to different genera or species. 
We can only insist that certain innate possibilities may become 
actualities anywhere along the line, possibly wherever they may 
prove advantageous, though the advantage, to say the least, is 
not always obvious. 

We may be permitted to assume that the more frequent charac- 
ter is the primitive one, although this is certainly not always a 
safe assumption. 

In recent years it has been fashionable to assign causes for 
certain observed phenomena. This has led to the long-drawn out 
discussion of Lamarckism, Neo-lamarckism, Darwinism, Ortho- 
genesis, etc. Without for the moment entering into the reasons, 
it may be worth while to give several instances of each of a few 
of the many changes that have evidently happened repeatedly, or 
are happening frequently now. 

The common possessions of all members of the Tetragono- 
pterine enumerated above, permit us to picture the ancestral type 
of the subfamily. In brief, it must have been a fish similar in 
most characters to Astyanax fasciatus Cuvier. This species, be- 
sides possessing all the characters common to all members of the 
subfamily, possesses also many of those positive (as contrasted 
with absent) characters enumerated for the family, and lacks 
some characters, ike the highly specialized sealing of the ventral 
surface, etenoid scales, extreme length of anal, extreme develop- 
ment of second suborbital, which are evidently highly specialized 
eharacters in a few of the genera. It is more widely distributed 
than any other species and has given rise to numerous variations. 

It represents an average in length of head (4.8), depth, (2.6-3) ; 
length of anal (about 30); scales (about 38) ; size of eye (2.5-3) ; 
general shape (compressed subfusiform) ; position of dorsal (its 
base being in the space above the origins of the ventral and anal) ; 
size of mouth; and the characters of the teeth. The fossil fishes 
found at Taubaté—south of Rio de Janeiro—are similar to it im 
most characters. They are a little larger and may be members 
of the genus Brycon. In all but the teeth, they are very similar 
io Astuanax fasciatus. Their teeth have not been exainined. 

Without attempting to follow the lines of evolution from the 
Astyanax fasciatus type of the genera now dominant, we can 
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readily point out characters that have undoubtedly arisen inde- 
pendently in different genera. Very frequently the process is 
going on at present. In some rare cases, where a species is widely 
distributed, it may be in a state of stable equilibrium in one plage, 
or over most of its territory; while at some definite locality it is 
changing, or, to make the statement conservative, it is unstable. 
see Clenobrycon hauxwellianus below. 

Assuming that the more frequent condition is the original 
one, there are enumerated below specific instances of a few of the 
cases where independently one character has changed to enother 

The character that has been changed more frequently than 
any other is the lateral line. This has become incomplete re- 
peatedly ; and it is becoming incomplete in many instances at the 
present, unless we consider the instability itself a specific charac- 
ter of the species showing the change. Similar changes have 
taken place in other Characins-of America and Afriea and ia Cyp- 
rinids. 

Following is a table of genera with a complete lateral line and 
their relatives with an incomplete line: 


Genera with Genera with lateral line incomplete 
lateral line complete. 
Tetragonopterus none. 
Entomolepis ; none. 
Moenkhausia Hemigrainmus (further changed into Pristella and 
Thayeria). 
Astyanax Hyphessebrycon (into Hasemania). 
Iknodus none. 
Markiana none. 
Gymnocoryinbus none. 
Ctenobrycon Psellogrammus. 
Creatochanes Brycochandus. 
Bryconops none. 
Creagrutus none. 
Piabina none. 
- Microgenys none. 
Bryconamericus none. 
Zygogaster none. 
Ceratobranchia none. 
Landonia none. 
Deutercdon — none. 
Ilemibrycon Pollandichthys and Pseudochalceus. 
Phenacogaster Vesicatrus. 
Scissor none. 
Henochilus none. 


Psalidodon none, 
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Of particular interest are the following instances where the 
complete lateral line is giving rise to an incomplete lateral line: 

1. Ctenobrycon hauxwellianus Cope. Of this species I was 
able to examine nearly 1,400 specimens from the Amazon between 
Montalegre and Tabatinga. In ail of these, the lateral line is 
complete. I also examined 19 specimens collected by Haseman 
in the Lagoa de Parnagua, of the Paranahyba basin. In seven 
of these, the lateral line is complete, six are mutiliated, so it is 
not possible to say whether it is complete or not, and in six it stut- 
ters; that is, while it extends quite to the caudal, many scales 
along the line are without pores. <A stuttering lateral line is the 
character of the genus Psellogrammus, from the Paraguay basin. 
While the species Ctenobrycon hauxwellianus is stable in the 
~ Amazon, and the process of being transformed into a distinet 
species of the genus Psellogrammus has been completed in the 
Paraguay, it is now indifferently a Ctenobrycon or a Psellogram- 
mus in the Paranahyba basin. To make the statement general, 
a widely distributed species may undergo modifications in a re- 
stricted area while it is not changing over its general area. 

2. Phenacogaster, which is one of the most highly specialized 
of the genera of Tetragonopterine, is found from Guiana _ to 
Bolivia, and in the Rio San Francisco. Jn all the specimens of 
the various species from Guiana to the Beni, except one, the 
lateral line is complete. In one specimen from the Beni, it is 
developed on but 26 of the 39 scales. In the closely allied form 
cf the upper Paraguay basin it has been permanently reduced 
to but eight seales. It has been changed into the genus Vesicatrus. 
It is inconceivable that Vesicatrus should have been derived from 
any other source than Phenacogaster. 


3. Astyanax inconstans, daguae, Moenkhausia cotinho and 
others are also mutating or inconstant. It is not only evident | 
that the lateral line has changed in different genera, but it has | 
changed and is changing several species of one genus into species 
of another genus. In Moenkhausia cotinho both forms with a com- 
plete and incomplete line are found throughout its known area of 
distribution. To make this statement general, a widely distributed 
species may offer material for the same evolution throughout its 
area of distribution. 

It is not so clear in which direction evolution went, in regard 
to the scaling of the caudal. If we assume again that the majority 
indicate the primitive condition, the naked caudal is primitive, 


~ 
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and we have the following possibly independent lines of evolu- 
tion to attain the sealed condition. 


Caudal naked Caudal scaled. 
iyphessobrycon Liemigramimus. 
Astyanax Moenkhausia-Vetragonopterus- 
and Mntomolepis-Gymonocoryimbus- 
Poecilurichthys Thayeria and Pristella. 
Bryconamericus Iknodus. 


The change from a naked caudal to a scaled one seems to be 
at present taking place in Astyanax teniatus, and in some of the 
smaller species of Hyphessobrycon. 

None of the numerous other genera have crossed the line, and 
this character seems to be more firmly established since the group 
of genera centering in Moenkhausia have all evolved since the 
sealed caudal has developed. It is, in fact, quite possible that 
the differentiation into a group with a scaled caudal and another 
with a naked caudal is a primitive change; that the line has been 
erossed but once; and that Hemigrammus and Knodus with scaled 
caudals have converged in their other characters to Hyphesso- 
brycon and Bryconamericus with naked caudals. 

- Teeth appear to have developed along the entire edge of the 
maxillary from a few along the upper corner, as follows: 


With a few teeth With teeth along the entire margin 
Hemigrammus Pristella. 
Brycenamericus Hemibryccon, Hollandichthys, and Pseudochalceus. 
Q Phenacogaster and Vesicatrus. 
Astyanax zeneus Astyanax nicaraguensis. 


The change is now being made in Astyanax aicaraguensis, 
which has more than the usual number of teeth (as many as 11) 
found in its relatives. 

Concerning several species of Hemebrycon, decurrens, diquensis, 
boquie, tolime and colombianus, 11 may be said that they are 
inembers of the genus Bryconamericus with extreme development 
ef maxillary teeth, or members of the genus Hemibryecon with the 
ininimum development of maxillary. teeth. They are, in short, 
intermediate in character. 

The method by which a single series of teeth has in a number 
of instances given rise to, or 1S giving rise to, a double series 1s 
illustrated by the genera: 

Coelurichthys 
Chalcinus 
Gasteropelecus into Thoracocharax. 
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In some species of these genera or some individuals of one 
species the teeth are crowded and some are moved forward out 
of line to form an anterior series on the premaxillary. In Ceelu- 
richthys, the teeth are still in a single series in some specimens, 
and in a double series in others. In some species of Chalecinus, the 
teeth are in a single series, and in others they are in two. 

In a few eases the double series of teeth has given rise to three 
series. By such a change Creatochanes has given rise to Bryeconops 
and Bryconamericus has given rise to Creagrutus and Piabina. 
fialf way conditions are found in a host of species where the front 
series of the premaxillary teeth are not in line, alternate teeth, 
roughly speaking, having been withdrawn from the front series 
to form an incipient middle series. 

In some cases the number of rows of teeth is being diminished. 

In Prabucus dentatus, m fact, in the Piabucinine in general, 
the anterior series of premaxillary teeth has been reduced to a 
single small tooth on each side. In Prabucus melanostomus of 
Paraguay, closely related to dentatus of the Amazon, even this 
small tooth of the anterior series has disappeared. In the Rhoad- 
sine, the anterior series of teeth does not make its appearance 
until very late in life, and then the teeth are insignificant. In 
Ceratobranchia and Henochilus, it is the inner series of teeth 
that is disappearing, and in Psalidodon the inner series 1s gone. 

Additional series of teeth appear by the crowding out of teeth 
from a single series, Shall we say through an overplus of tooth- 
developing power. Series of teeth do not disappear by being 
absorbed into other series but by the dwindling of the teeth, shall 
we say by the diminution of the tooth-developing power. 

An odd condition in the arrangement of the teeth in the lower 
jaw has apparently arisen independently in Moenkhausia, Stich- 
onodon, and Fowlerina. In each of these genera some one, or 
inore, species has the second tooth of the lower jaw moved for- 
ward out of line with the rest. 

Finally, the adipose fin, one of the characteristic features of 
the Characins, has disappeared a number of times. By the loss 
of the adipose: 


Iiyphessobrveon has given rise to Hasemania ; 


Piabucina has given rise to Lebiasina ; 
Gasteropelecus has given rise to Carnegiella ; 

2 has given rise to Stevardia ; 

2 has given rise to Nematobrycon. 


Amone a large number of specimens of Lebiasina, recently 
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collected by Mr, Henn, in Ecuador, a few are found which have 
the adipose, 1. e., these few specimens are still Piabucinas, while 
their brothers and sisters are Libiasinas. It may be well to point 
out that Libiasina, until very recently, has been known only from 
the Pacific slope, Piabucina being its Atlantic slope counterpart. 
In northwestern Colombia the genera intercross. 

I expect to deal more fully with these and other lines and 
inethods of evolution in the final volume on the Characins, and 
hope that I can then go into the reasons as well as into the lines 
and methods. 


Bee ses ROAD SING 


The Rhoadsine have been discovered but recently. At present 
there are two genera and three species known from Transandean 
Keuador, Colombia, and Panama. They undergo a remarkable 
modification with age. The fully grown adults differ from some 
of the Tetragonopterinw in having the sides of the lower jaw 
pressed inward somewhat, raised and provided with thorn-like 
teeth. The mouth in the adult is very large, there are teeth along 
the entire edge of the prolonged maxillary, and there is an an- 
terior series consisting of one or two teeth on the premaxillary. 
In the young the mouth is minute, the maxillary short, just reach- 
ing the eye, with one or two teeth. In brief, the young of this 
subfamily have the characters of the genus Cheirodon, a genus 
of minute fishes. The subfamily characters become prominent 
only after the individuals have grown beyond the size of the mem- 
bers of the genus Cheirodon. 


C. THe IGUANODECTINZ 


The Iguanodectine consist of a few species only. They are 
found from the Essequibo to Paraguay. 

They differ from the Tetragonopterinz in having the gill-mein- 
branes united, free from the isthmus. They are elongate, s!ender 
fishes. The mouth is minute; the teeth are broad, multicuspid 
incisors. The front row of the teeth has nearly reached the van- 
ishing point, being reduced to a single tooth in some species and 
having disappeared altogether in one. In the genus Piabucus, 
the breast is trenchant and the pectorals are enlarged. I have 
been inclined to place considerable taxonomic value on this char- 
acter in the past, but I am sure now that it has several times ap- 
peared independently in different groups of the Characins. 
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D. THE STETHAPRIONINZE 


The Stethaprionine are like some of the Tetragonopterine, 
but have a procumbent predorsal spine. They are deep, com- 
pressed fishes, easily distinguished by the peculiar predorsal spine 
which, however, very probably does not indicate community of 
descent. Fowlerina, for instance, with three species, one in the 
Amazons and northward, another in the Paraguay, and another 
in the San Francisco, has been derived from Moenkhausia and 
very probably at least twice from different species, once in the 
San Francisco and once in Guiana. Stethaprion may have been 
derived from Ctenobrycon. 


GENERAL CONCLUSIONS. 


1. The Tetragonopterine are the dominant subfamily of South 
American Freshwater Fishes. They are found from tide level to 
the highest altitude attained by fishes in South America exclusive 
of Cyclopium and from Patagonia to New Mexico. 


2. The same character may and does appear independently 
in various members of a homogeneous group of animals. 


3. As a result of the independent origin of the same charac- 
ters in different species, some of the genera of the Tetragonopte- 
rine are polyphyletie. 

4. Species of different genera living together in some isolated 
area may be derived the one from the other and be more nearly 
related phylogenetically than they are to other members of the 
same genera in other areas. 

5. Evolution is actively in progress, 1. e., a number of species 
of Characins are in an unstable condition. 


6. Material for evolution may appear in a widely distributed 
fish over its entire range, or 

7. Material for evolution may appear in a distinct locality or 
restricted area of the range of a fish with very wide distribution 
while no such material appears in the general range. 


8. The same new form may arise from a widely distributed 
species at isolated points or throughout its entire range wherever 
the suitable stimulus is present or wherever the proper selection 
is taking place. 
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9. Insignificant and unimportant characters like the sealing 
of the caudal may be a better indication of relationship than con- 
spicuous organs whose modification may be of selective value. 

10. Individuals of a long and firmly established genus some- 
times revert to the characters of the genus from which it has arisen. 
Apparently members of the same brood may belong to different 
long recognized genera. 


Il. THE GLANDULOCAUDINA (A NEW SUBFAMILY OF 
CHARACID FISHES WITH INNATE POTENTIADLI- 
TIES FOR SEXUAL DIMORPHISM.) 


In 1858, Gill described three genera of fishes from the Island 
of Trinidad. Later studies have demonstrated that they repre- 
sented respectively male, female, and young of a single species, 
Stevardia albipinnis Gill. Lutken and Regan secured additional 
specimens also on the Island of Trinidad. Within a year, the 
first specimens of the genus taken outside of Trinidad were c¢ol- 
lected at the base of the Cordilleras, east of Bogota; and they are 
described below as a new species. 3 

In 1891, within a few weeks of each other, appeared descrip- 
tions of a fish from Montevideo by Perugia, Steindachner, and 
Holmberg. Perugia’s name, Pseudocorynopoma, has priority. 
Perugia recognized the relationship between Pseudocorynopoma 
from Montevideo and Stevardia, one of whose synonyms is Cory- 
nopoma. A pair of living specimens of this species was given me 
by the aquarust, Mate, of Berlin; and many specimens of this 
species and of the new species described below were collected for 
the Carnegie Museum by Mr. Haseman. 

In 1894, Cope secured a peculiar little fish from the Jacuhy 
in Rio Grande do Sul, which he deseribed as Diapoma speculi- 
jerum. I am indebted to the authorities of the Philadelphia 
Academy of Sciences for the privilege of examining this type. 

In 1908, Rebeiro deseribed a fourth species, Ca@lurichthys 
iporange, from southeastern Brazil. Its relationships were not 
pointed out by Rebeiro. Dr. Rebeiro kindly lent me the type, 
and Dr. Haseman collected many specimens for the Carnegie 
Museum. 

In 1911, I deseribed Hysteronotus megalostomus from the Rio 
das Velhas, a tributary of the Rio San Francisco, and three species 
of Glandulocauda. melanogenys, rimequalis, and melanopleura, 
from southeastern Brazil. All of them were collected by Mr. John 
Haseman for the Carnegie Museum. 

In December, 1912, I described three species of Gephyrocharaz. 
chocoensis, caucanus, and melanocheir, which I had collected in 
tcransandean Colombia. A fourth species of this genus was de- 
scribed by Meek as atricaudata from the Canal Zone. Dr, Meek 
kindly lent me three specimens of his species. 


(32) 
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In June, 1913, I described the remarkable little Pterobrycon 
landom from a single specimen about an inch long which I had 
taken out of a little rivulet at Boca de Raspadura, Colombia. 

Further study shows that these very diverse fishes, inhabiting 
the extreme northwest and extreme southeast corners of tropical 
south America, are related, all of them possessing the technical 
characters enumerated below. 

As far as known individual species of this subfamily have 
vestricted distributions which would point to the ready modifica- 
tion of the Glandulocaudine under different environments. Four 
species of Gephyrocharar occupy contiguous territory in Colom- 
bia and Panama; and three species of Glandulocauda are found 
in as many rivers of southeastern Brazil. Calurichthys tporange 
and possibly Pseudocorynopoma dori are exceptions, being found 
over wider territory, the former in the rivers emptying into the 
Atlantic between the Parahyba and some distance north of Rio 
Grande do Sul, and the latter from Rio Grande do Sul to Buencs 
Aires and Paraguay. | 

Of greatest interest is the ability to develop sexual dimorphism. 
in the majority of the Characins, the difference between the male 
and the female are not great. In the Glandulocaudine, however, 
the males frequently are quite different from the females, and of 
particular interest is the fact that this difference sometimes ap- 
pears in one organ and sometimes in another. The operele in 
the males of one species is excessively modified, some of the scales 
in another, the fins in still others; and generally there is a gland- 
war pouch with specially modified scales on the caudal fin of the 
males in all of the species. In many of the species the lower 
caudal fulera of the males are modified and may be separated as 
a spur from the rest of the fin. 

A second point of general interest is the ability to produce a 
similar result by very diverse means. ‘Adaptations arise when- 
ever needed if they are at all possible.’ If we grant that it is 
desirable to have a movable spot near the middle of the body, 
then this desideratum has been reached in Stevardia through the 
prologation of its opercle; in Pterobrycon by the prolongation of 
a seale; in one species of Pseudocorynopoma and one of Gephyro- 
charax by tipping the pectoral with black or brown. (Permanent 
black spots near the middle have been accomplished by one species 
of Rhoadsia and one of Vesicatrus, members of other subfamilies). 

The mouth in all the species is oblique and the pectorals are 
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large. In one species, at least, the fish swims below its prey and 
then by a wing stroke of the pectorals lifts itself to the food. 

In the related Tetragonopterine the differences between genera 
consist largely in the different combinations of a comparatively 
few characters; in the Glandulocaudine there is considerable orig- 
inality as may be seen in the key to the genera. 


Description of the Glandulocaudine 


Premaxillary teeth notched, in two series, jmandibutary and maxillary 
teeth in a single series. 

Origin of dorsal distinctly behind the middle of the body except in 
Glandulocaida melanopleuwra; anal short or of moderate length; mouth 
very oblique, the lower jaw quite or nearly entering the profile; pectorals 
large, faleate, reaching beyond origin of ventrals, frequently to the anal; 
profile from dorsal to snout nearly straight, the ventral profile from chin to 
ventrals arched; second suberbital usually covering the entire cheek. 

Sexual dimorphism very marked, the fins of the males frequently 
ereatly exaggerated, the lower fulcra in the male frequently separate from 
the rest of the lower caudal lobe; caudal in the male with peculiar glandu- 
lar scales or pouches covered by united scales, frequently split to the base 
in the middie; opercles or scales sometimes modified. 

Distribution: Panama to the Pacific side of Ecuador, eastward 
through Colombia (and Venezuela?) to Trinidad; eastern (San Francisco) 
and southeastern Brazil (Parahyba to Rio Grande do Sul) and Uruguay 
to Paraguay. It has not so far been found in the Amazon basin. 

Through Landonia, Argopleura, and Bryconamericus henni this sub- 
faonily is allied to the Tetragonopterine; through Coelurichthys and Blep- 
tonema to the Aphyocharacine. 


Key to the Genera of the Glandulocaudine 


a. Opercles in male prolonged, ending in a dermal flap over the anal; 
fins in males very large; dorsal and anal rounded; last anal ray in male 
prolonged; lateral line complete. No adipose fin (Stevardiine). 

I. Stevardia. 
aa. Opercle notched above, prolonged to a point below; adipose fin 
present; last anal rays higher than those of the middle; lateral line devel- 
oped in front and near caudal, not in middle. (Diapominze). 
II. Diapoma. 
aaa. Opercle not prolonged. 

b. A. scale of the side prolonged, expanded into a dermal flap at its 
end, similar to the opercular flap in Stevardia; dorsal and anal rounded ; 
last anal ray greatly prolonged; adipose fin present; lateral line incom- 
plete; gill-membranes united (Pterobryconine). III, Pterobrycon. 

bb. Sides without prolonged scales. 

ce. Preventral area trenchant; dorsal and anal in male enlarged; 
lateral line complete; adipose fin present. (Pseudocorynopomine ). 

IV. Pseudocorynopoma, 
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ec. Preventral area not trenchant. more or less narrowly rounded; 
adipose fin present. (Hysteronotine). 

d. Three lowest caudal rays separate from the rest of the fin in the 
male, the squamous pouch surrounding them and extending on the base of 
the lower caudal lobe only. 


e. Anal with 30-34 rays; lateral line complete. V. Gephyrocharar. 
ee. Anal 18; lateral line incomplete. VI. Mierobryeon. 


dd. Lower caudal rays not separate. (Bryconamericus henni and 
Argopleura of the Tetragonopterine). 

f. Squamous pouch in male on the lower half of caudal; lateral line 
complete; A. 31-32. 

g. Maxillary and mandibular teeth notched, the middle point longest 
and most prominent. VII. Hysteronotus. 

(gg. Maxillary and mandible with very broad tipped teeth. 

Landonia of the Tetragonopterine ). 
ffi. Squamous pouch in male on upper half of caudal. A. 26-34. 


h. Lateral line incomplete. VIII. Glandulocauda. 
hh. Lateral line complete. ~ IX. Coelurichthys. 


In the above key I have for convenience retained the subfamily 
names under which the species have been considered in the past. 
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Mar SHOWING THS DISTRIBUTION OF THE SPECIES OF THE GLANDULOCAUDIN.®. 
The numbers in the circles refer to the numbers of the species in 
the text. 
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(GENERA AND SPECIES OF THE GLANDULOCAUDINA! WITH THEIR 
DISTRIBUTION ) 
I. STEVARDIA Gill. 


Key to the Species of Stevardia 

a. Last anal ray produced in both male and female; caudal in male 
divided to its base, the lower fulcra separated from the fin, forming a spur 

the basal scales of the lower lobe arching over a considerable cavity. 
1. aliata EFigenmann. 
aa. Last anal ray not produced; caudal in male not divided, without 

a basal spur and without united scales covering a pouch. 

2. albipinnis Gill. 


1. Stevardia aliata. Eigenmann sp. nov. 
5215 C. M. Type, a male 75 mm. over all. 
489 CC. M. 13180 I. U. M. Paratypes, 20, largest male 77 mm, Rio Negro, 

Villavicencio. Gonzales. 
5490° C. M. 13181 I. U. M. Paratypes, 2. largest 51 mm. Rio Guadrigua. 

Gonzales. 

Head to upper angle of gill-opening 4.5-5 in the length; depth 3.5; D. 
10; A. 24-28; seales 6-48-6; eye a little longer than snout, a little less 
than interorbital, about 3 in the head to the base of the cpercular process. 

Dorsal outline straight or but little curved; ventral outline regularly 
arched from the chin to the end of the buse of the anal; preventral area 
rounded or narrowly keeled, without distinct median series of scales: 
predorsal area rounded, with about 20 scales in a median series: occipital 
process short, about 1/8 in the distance from its base to the dorsal, bor- 
dered by two scales on each side; frontal fontanel a minute pore, parietal 
fontanel narrow except at the base of the occipital process, where it is 
rhomboid; cheeks entirely covered by the second suborbital; maxillary 
premaxillary about half as long as head to upper angle of gill-opening. 

Mandible with five teeth, the second smaller than the first, rapidly 
eraduate from the third’ which is nearly as large as the first; a few 
minute teeth on the sides; premaxillary with two to four teeth in the outer 
series and five in the inner; two or three teeth on the maxillary; teeth of 
the inner series of the premaxillary and of the front part of the mandible 
with a very large median cusp and two minute lateral cusps on each side. 

Opercle in the female pointed, reaching to just above the base of the 
first pectoral ray; in the male prolonged in a style with an expanded 
dermal flap over the middie or posterior half of the anal; gill-rakers very 
short. 

A few interpolated rows of scales from above the middle of the yen- 
trals, the series deflected towards the anal; scales of the sides continued 
to form a sheath at the base of the anal; caudal in female naked, the 
seales at its base normal; scales of the lower caudal lobe of the male 
united and bulging over a large cavity between them and the caudal, the 
pouch open behind; each scale with a number of radials. 

Fins very different in the two sexes; origin of dorsal equidistant from 
base of middle caudal rays and upper enegle of gill-opening in the female. 
and the eve in the male, its height equal to length of head in female, greatly 
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prolonged in the male, reaching beyond origin of caudal; no adipose fin; 
caudal forked, in female, split to its base in the male, the lower lobe 
slightly longer than the upper in the female 3.5 in the length, much longer 
in the male 1.66 in the length; lower three caudal fulera in the male 
separated from the rest of the fin as in Gephyrocharax; origin of the anal 
in front of the vertical from the front of the dorsal, its margin in the 
female rounded to the last rays which are slightly longer, similar but 
much higher in the male, the last ray expanded at the tip, which extends 
to the end of the separate lower caudal fulcera; ventral not reaching to the 
anal in the female, to beyond its origin in the male, the next to the inner 
ray at least as long as the longest; pectorals in the males reaching to or 
beyond origin of the anal, a little shorter in the female. 
Middle caudal rays dusky. 


2. Stevardia albipinnis Gill. 


Stevardia albipinnis Gill, Fishes of Trinidad, 1858, p. 65. 
Corynopemea riisei Gill, ibid. p. 66. 

Nematopoma searlsii Gill, ibid, p. 69. 

Habitat: Island of Trinidad, British West Indies. 


It. DIAPOMA Cope. 
3. Diapoma speculiferum Cope. 


Diapoma speculiferum Cope, Am. Nat., 1894, p. 67. 
Habitat: Rio Grande do Sul. 


Ill. PTEROBRYCON Ejigenmann. 


4. Pterobrycon landoni Higenmann. 


Pterobrycon landoni Higenmann, Indiana University Studies, 18, 1918, p. 3. 
Habitat: Atrato basin, Colombia. 


IV. PSEUDOCORYNOPOMA Perugia. 


Key to the species of Pseudocoryhopoma 

a. Anal in the male with an anterior lobe with narrow membranes 
and eight or nine (not counting the first two) broad rays with tubercles 
and 29-34 nontubercle-bearing rays; the margin of the fin simply emar-- 
gipate or faleate; caudal divided to its base; dorsal reaching tip of 
adipose; pectorals, anal and caudal icbes not brown tipped; a_ black 
streak forward from anus; A. 37-44. dD. heterandria Higenmann. 
a. Caudal lobes with brown near the end in both sexes; anal in the 
male with an anterior lobe of very wide membranes and 7-10 narrow rays 
including the rudimentary ones, followed by a second much lower lobe of 
narrow membranes with 4-7 tuberele-bearing rays, finally 20-26 nontubercle- 
bearing rays, the margin of the fin double concave; anterior dorsal rays 
reaching to about middle of caudal; pectorals beyond origin of anal; 
frequently tips of pectorals, of rays of anterior anal lobe as well as tips of 

caudal, in male, black. <A. 32-41, rarely mere than 37. 
6. dorie Perugia. 
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5. Pseudocorynopoma heterandria Eigenmann, sp. nov. 


— 


5222 C. M. Type 6, 80 mm. 5223 paratypes 3 males, largest 90 mm, 7 
females, largest 92 mm. Xiririca. Dec. 8, 1808. Haseman. 

Head 4.75; depth 2.66-2.9; D. 10; A. in males 2+8 or 9+29-34, total 
40-44, sometimes 37 in females; scales 7-41 to 44-6; eves O.S-1 in snout, 
3-3.66 in the head, 1.25-1.33 in the intererbital; depth of caudal peduncle 
equal to its length. 

Compressed, elongate; dorsal profile arched very little; ventral pro- 
file greatly arched from chin to end of anal; ventral surface compressed, 
knife-like, the scales not lapping over the mid-ventral line except in front 
of pectoral; predorsal area rounded, with a medial series of about 15 
scales in front of the dorsal and about 9 irregularly placed scales in front 
of them. Occipital process very short, about 1/13 of the distance from its 
base to the dorsal; skull convex, frontal fontanel narrow and short, shal- 
low longitudinal grooves over the eye; second suborbital covering the 
entire cheek; mouth large, very oblique; maxillary-premaxillary border 
about 2.5 in the head; premawxillary with an outer series of usually 3, 
rarely 4, teeth and an inner series of 7; maxillary with 2 or 3. teeth; 
mandible with seven graduate teeth, the second below normal, the fifth to 
seventh decreasing very rapidly; several minute teeth on the sides. 

Origin of dorsal much nearer base of caudal than to upper angle of the 
gill-opening; dorsal rounded, the seventh ray highest, reaching tip of 
adipose in the male, not to adipose in the female; adipose fin small; 
caudal divided to its base in the male; origin of anal in advance of the 
origin of the dorsal, emarginate in the femaie, falcate in the male, the rays 
forming the lobe .(3-9th) with retrorse hooks; ventrals reaching to the 
anal in the male, much shorter in the female; pectorals to near anal in 
both sexes. 2 

Lateral line complete, moderately decurved, axillary scales small: 
caudal naked except for a few scales at the base of the lower lobe, the 
skin at the base of the fin tumid, a large space arched over by united scales 
at the base of the lower rays just below the middle, the opening bordered 
by a leaf-like scale above and a twisted scale below and behind: scales reg- 
ularly arranged except over and a little in front of the anal, the rows 
defiected and continued to form a loose sheath at the base of the anal. 

A black spot on base of middle caudal rays; streak in front of anus in 
male black; lower lip dark; no other markings. 


6. Pseudocorynopoma dori@ Perugia. 


iw) 


Fseudocorynopoma dorie Perugia, Ann. Mus. Genova, ser. 
646, fig. ; 


c= 


NeISOe op: 


Rergia altipinnis Steindachner, Anz. Ak. Wien. 1891, p.. 173. 

Chalcinopelecus argentinus Holmberg, Revista Argentina, 1891, p. 190. 

Habitat: La Plata basin, Rio Grande do Sul. 

5219 C. M. 7, largest a female, 75 mm. long. Uruguayana. Feb. 5, 1909. 
Haseman. 


9220 C. M. 7, males, the largest 63 mim. 12 females, the largest 71 mm. 
Cacequy.. Jan. $1, 1909. Haseman. 
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0221 C. M. 23 males, the largest 70 mm., over 100 females, the largest 68 

mm. Cacheoira, Rio Jacuhy. Jan. 26, 1909. Haseman. 

It is not certain that the specimens before me all belong to the species 
figured by Steindachner and Perugia. Beth figure the dorsal and the anal 
as Symmetrical, one gives the anal as 42, the other as 32. Neither saw the 
double lobing of the anal, nor the divided caudal, nor the glandular pouch 
on the caudal. ‘There is, however, no doubt about the generic identification, 
and Perugia noticed the black caudal tips. 

Flead 4:29), depth 275-2 ie 5) Is LO 5) Are 8 28S io eo Oe eee ae 
scales 7-41 to 43-6; eye 3-33 in the head, 1.25 in interorbital; depth of 
caudal peduncle equal to its length. 

Compressed; ventral profile much more strongly curved than the dor- 
sal; profile from snout to dorsal nearly straight, angulated at the origin 
of the dorsal; entire ventral surface compressed, Kknife-like, without scales 


on] 
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across the median line except near the isthmus; predorsal area rounded, 
without a median series of scales; occipital process very short, skull con- 
vex, With longitudinal grooves above the eye; frontal fontanel very short 
and narrow, parietal club-shaped; second suborbital covering the entire 
cheek ; mouth large, very oblique, axillary-premaxillary border little less 
than half the length of the head; mandible with six graduated teeth (the 
second below the normal in size) and several minute ones on the sides; 
premaxillary with an outer series of three teeth and an inner series of six 
or seveh; maxillary with one to seven teeth. All the larger teeth with a 
strong median cusp and two lateral cusps. 

Origin of dorsal about equidistant from base of middle caudal rays 
and upper angle of gill-openings, the margin truncate in the female, the 
end of the rays subequal, the anterior four (beyond the rudimentary one) 
in the male variously prolonged, reaching to the middle of the caudal in 
extreme cases. Caudal lobes similar in the two sexes, the fin split to its 
base at the middle in the male, base of the rays just above the divide 
tumid, a cavity at the base of the rays just below the middle arched over 
by connected scales, the cavity open behind, the opening guarded by a leat- 
like scale above and a firm, narrow scale curved so as to form the lower 
border and also the posterior border; anal simply emarginate in the 
female and younger males, three-lobed in the mature males, the anterior 
lobe consisting of 7-10 narrow rays separated by wide membranes, the 
second to fourth ray highest, reaching bevond tip of last in extreme cases, - 
the second lobe consisting of 4-7 rays bearing retrorse hooks along the 
posterior lateral face, the rays broader, the membrane narrower than on 
the first lobe, the remainder of the fin as in the female; ventrals short, 
not reaching anal; pectorals about to tips of ventrals in the female, to the 
anal in the male. 

Lateral line complete, but little decurved; axillary scales small, 
caudal naked except as stated above fcr the males; scales with several! 
radials, regularly imbricate except over and a little in front of where the 
rows are deflected toward the anal and continued as a sheath of about 
three rows along thesbase of the anal but not attached to the fin. 

Silvery; prolonged dorsal rays dusky; tips of caudal lebes| with short 
oblique or brown bars: ravs of anterior lobe of the anal of the male fre- 
quently black tipped; tips of pectorals in the male usually black. 
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V. GEPHYROCHARAX Higenm ana. 
Key to the Species of Gephyrocharas 

a. Caudal with a black spot at its base. 

b. ‘Tips of pectorals and belly, in the males, without black; no dark 
spot at base of first dorsal ray; males like the females except in the 
caudal; distance between origin of dorsal and base of middle caudal rays 
275-2.8 in the length. Depth 3-3.25. 7. ckheccensis Kigenmann. 

bb. Tips of pectorals in the males without black; belly from anal to 
the ventrals black; a dark median streak from ventrals to pectorai; dis- 
tance between middle of caudal and origin of dorsal about 2.8 in the length ; 
depth 4. 8. caucanus Figenmann. 

bbb. Tips of pectorals in the males black, a dark spot at base of first 
dorsal ray; distance between origin of dorsal and base of middle caudal 
rays about 2.6 in the length; depth 3-3.5. 9. melanocheir Eigenmann. 
aa. Base of caudal with a black bar which extends part way along the 

middle caudal rays and further on the outer rays. 
10. atricaudata Meek and Hildebrand. 


7. Gephyrocharax chocoensis Kigenmann. 


Gephyrocharax choccensis Kigenmann, Indiana University Studies, 16, 1913, 
Dp. 23: 


Habitat: Rio San Juan basin, Pacific slope of Colombia, and Atrato basin, 
Atlantic slope of Colombia. 


8. Gephyrocharax caucanus Higenmann. 


Gephyrocharaxr caducanus Higenmann, Indiana University Studies, 16, 1913, 
p. 24. 
Habitat: Upper Cauca basin, Colombia. 


9. Gephyrocharax melanocheir Eigenmann. 


Gephyrocharax melanocheiry Kigenmann, Indiana University Studies, 16, 
1913, p:. 24. 
Habitat: Magdalena basin from the coast to Honda. 


10. -Gephyrocharax atricaudata (Meek & Hildebrand.) 


Deuterodon atricaudata Meek and Hildebrand, Field Museum Publications. 
158, p. 68. 


Habitat: Panama Canal Zone. — 


_VI. MICROBRYCON Ejigenmann «& Wilson. 
11. Microbrycon minutus Eigenmann & Wilson. 


Microbrycon minutus Eigenmann, Indiana University Studies, 19, 1914, 
[Oe Be 


Habitat: Truando, tributary of the Atrato, Colombia. 
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VII. HYSTERONOTUS Ejigenmann. 
12. Hysteronotus megalostomus E)genmann. 
Hysteronotus megalostomus Kigenmann, Ann. Carnegie Museum, VIII, 1911, 
p. 1c. 
Habitat: Rio das Velhas, tributary of the Rio San Francisco, Brazil. 


VIII. GLANDULOCAUDA HEigenmann. : 
Key to the Species of Glandulocauda 

a. Much compressed, deep; depth of caudal peduncle greater than its 
length; origin of anal and dorsal about equidistant from snout. 

b. <A. 26; scales 8-40-7; teeth five-pointed; cheeks dark; laterai 
line with 11-17 pores. als melanogenys Higenmann. 

bb. <A. 27-88; seales 7-38-6; teeth three-pointed; cheeks silvery ; 
lateral line with 6 or 7 pores. 14. inequalis EHigenmann. 

aa. Less compressed; depth of caudal peduncle less than its length; 
origin of dorsal in advance of that of the anal; A. about 20; depth 3.33; 


scales 5-83-5; lateral line with 5-7 pores. 15. melanopleura Kigenmann. 
13. Glandulocauda melanogenys EKigenmann. 


Giandulocauda melanogenys Kigenmann, Ann. Carnegie Mus., VIII, 1911, p. 
168. 
Habitat: Alto da Serra, Rio Tieté, Sao Paulo, Brazil. 


14. Glandulocauda inequalis Eigenmann. 


Glandulocauda inequalis Wigenmann, Ann. Carnegie Mus., VIII, 1911, p. 
169. 


Habitat. Porto Alegre, Rio Grande do Nul. 


15. Glandulocauda melanopleura Eigenmann. 
Glandulocauda melanopleura Wigenmann, Ann. Carnegie Mus., VIIT, 1911, 
p. 170. 
Habitat: Rio Iguasst, above the falls, tributary to the Parana. 


IX. COELURICHTHYS Ribeiro. 
16. Ceelurichthys iporangae Ribeiro. 
Celurichthys iporange Ribeiro, Kosmos, 1908. 
Habitat: Rio Macacos, Rio Itapemerim into Atlantic north of Rio de 
Janeiro; Rio Mogy, into Santos Bay; Rio Iguapé, into Atlantie south 
of Santos; Rio Nhundiaquara basin into Atlantic at Paranagua. 


Ill. ON THE RESEMBLANCE BETWEEN THE FAUNAS 
OF TRANSANDEAN COLOMBIA AND SOUTH- 
EASTERN TROPICAL AMERICA 


One group of genera of the Glandulocaudine, Pterobrycon, 
Gephyrocharax and Stevardia, is found in northwestern South 
America, the first two being, as far as known, found west of the 
Eastern Cordilleras of Colombia. The remaining genera are found 
at the opposite corner of the tropical region of South America; 
that is to say, in southeastern Brazil and Uruguay. If they are 
found between these two regions they have so far not been ob- 
served there. 

The distribution of the Glandulocaudine indicates similar phys- 
ical conditions or similar origin for the faunas of transandean 
Colombia and Southeastern tropical South America. 

Of like import is the distribution of the genus Salminus. One 
species is found west of the Eastern Cordilleras of Colombia and 
the other one is found in the La Plata basin. A somewhat similar 
condition is found in the distribution of the genera Psewdochalceus 
from western Heuador and its nearest relative Hollandichthys from 
southeastern Brazil. Furthermore, the genus Bryconamericus 
finds its greatest development along the Cordilleras of Kcuador 
and Colombia and in the La Plata basin to Rio Grande do Sul. 
Similarly, the species Astyanax fasciatus reaches its greatest de- 
velopment and has diverged into the largest number of varieties 
west of the Eastern Cordilleras of Colombia and in southeastern 
Brazil. 

There is evidence that the similarity between the faunas of 
the region west of the Eastern Cordilleras of Colombia and the — 
southeastern corner of the tropical regions of South America is 
not confined to positive resemblances, but that a number of types 
absent from northwestern Colombia are also absent from south- 
eastern Brazil to Buenos Atres. The details in the distribution 
will be pointed out later. - 
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IV. NEW GENERA AND SPECIES OF SOUTH AMERICAN 
FISHES 


X. BLEPTONEMA Ejigenmann. 

General Appearance of Gephyrocharax : 

Teeth tricuspid, in a single series on mandible, premaxillary and along 
entire edge of maxillary; adipose fin well developed; first and second 
developed anal rays filigerous, curved; pectorals placed low, long and 
faleate, their margins nearly along the edge of the compressed belly when 
the fin is closed; lateral line incomplete; mouth very oblique; profile 
from tip of snout to wear dorsal straight; origin of dorsal behind the 
middle. 


17. Bleptonema paraguayensis EKigenmann s>9. nov. 
5499a C. M. Type, 40 mm. to base of caudal; 5499 C. M. paratypes, six, 
the largest over 50 mm. Corumba. April 27, 1009. Haseman. 

Head 4.66-5; depth 3.33; D. 10, rarely 11; A. 31-34; lateral line 8 to 
11+26 to 28=36 to 388, 8 between ventrals and dorsal; eye 3 in the head, 
about equal to interorbital. iy 

Elongate, compressed. Breast with a series of large median scales ; 
belly between pectorals and ventrals trenchant, the margins of the scales 
of one side bent over the middle line; no median series of scales; predorsal 
with a median series of about 16 scales, the series less regular near the 
occipital process which extends about one-eighth to the dorsal ; skull smooth 
convex ; frontal fontanel large, triangular, a little more than half the length 
of the parietal; second suborbital in contact with both the posterior and 
lower limb of the preopercle; mouth very oblique, maxillary-premaxillary 
border a little more than orbital length; about 20 teeth on the maxillary, 
those on the posterior half larger, pointing backward and outward; seven 
premaxillary teeth;. mandible with six or seven tricuspid teeth, the first 
and last distinctly larger than the middle ones, abruptly several minute 
teeth on the sides. 

Origin of dorsal nearer base of middle caudal rays than to the eye; 
origin of anal in front of the dorsal; first developed anal ray heavy and 
much prolonged, the second less so, outer ventral ray filiform, extending 
beyond the origin of the anal, pectorals te near the middle of the ventrals; 
pectorals placed, low, their base oblique, their shortest ray about .2 of the 
outer ray, Which is similar to the outer ventral and first developed anal ray. 

Scales everywhere regularly imbricate, with few radials, a series of 
very small scales along the base of the anal, caudal naked; axillary scales 
small. 

No color markings; margin of anal in the male dusky. 


18. Bleptonema amazone Higenmann sp. nov. 
0497a C. M. type, 54. mim., 5498 a-c C. M. paratypes, three, 50-55 mm. San- 
tarem. Dec. 9, 1809. Haseman. 
This species is very similar to paraguayensis, 
The scales are 8 to 14+26 to 30=388 to 41, 9 or 10 between ventrals and 
(44) : 
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dorsal; the anterior anal rays are much shorter; the origin of the dorsal 
is equidistant from the base of the middle caudal rays and the anterior 
margin of the eve. 


XI. PARECBASIS Eigenmann gen. nov. 

Teeth tricuspid, in a single series on anterior part of mandible and 
premaxillary, nore on the maxillary abd sides of mandible: an upper 
narrow part of the maxillary heavy, abruptly a thinner, blade-like ex- 
panded portion ending in the convex free margin; sides of mandible edge 
raised; adipose fin well develeoped; caudal partly scaled; lateral line 
complete. 


19. Parecbasis cyclolepis Eigenmann sp. nov. 
d495 C. M. type. 74 mmm., 5496 C. M. paratype. 80 mm. San Antonio, de Rio 

Madeira. Novy. 3, 1909. Haseman. 

Eead 4; depth 2.75; D.11; A. 24; scales 6-88-5;. eve 3+ in the head, 
equal to interorbital. 

Compressed, fusiform in outline, the dorsal and ventral outlines equally 
symmetrically curved; preventral area rounded, with a nearly complete 
median series of 14 scales, predorsal area rounded, with a median series of 
ten seales; occipital process bordered by four scales, extending one-fourth 
to dorsal; skull convex in cross-section; -frcntal fontanel + times as long 
as the parietal; second suborbital in contact with both the vertical and 
horizontal limb of the preopercie. covering entire cheek, maxillary not 
reaching to below eye; mouth clupeoid. the premaxillary transverse, with- 
out an antero-posterior extent; teeth mipute, confined to the premaxillary 
and the portion of the mandible in contact with it when the mouth is closed. 

Origin ot dorsal equidistant from tip of snout and end of adipose or a 
little nearer the latter; dorsal falcate: origin of anal below last dorsal 
ray, faintly emarginate: origin of ventral below origin of dorsal, just 
reaching anal, or a little shorter; pectorals short. just about reaching 
ventrals. ; 

Seales thin, the margins convex, with many radials; lateral line but 
little decurved: anal naked; caudal lobes scaled for one-fourth of their 
length. 

A small, but couspicucus humeral spot, about equal to the size of the 
pupil, over the fourth scale of the lateral line; a faint dusky streak par- 
allel with the margin-ip the middle and upper lobe of the caudal, the rays 
berond them dotted. 


20. Fowlerina franciscensis Eigenmann s2. noy. 
5240 C. MA Type 72 mm. and 5561 C. M. Paratypes 46-72 mm. Barreiras. 
Lagoa of Rio Grande. Jan. 3 and 4, 1908. Haseman. 
9966 C. M. Paratypes, 18, 46-73 mm. Lagoa de Porto. Dec. 24, 1907. 
Hasemanh- 


5565 C. M. Paratypes, 4, Jaozeiro. Nov. 28, 1907. Haseman. 

a507 C. M. Paratypes, 27, 51-79 mm. Piropora. Dee. 15, 1907. Haseman. 

pab4 C. M. Paratypes. 2. 61-63. mm: Cidade do Barra. Dec. 6, 1907. 
Hasemai. 


5562 C. M. Paratypes, 2, about 23 mm. Rio Grande, Cidade do Barra. 
Dee. 26, 1807. Haseman. 
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5063 C. M. Paratypes, 7, 46-57 mm. Lagoa de Pereira. Dee. 23, 1907. 

Haseman. 
vovv08 C. M. Paratypes, 7, 31-63 mm. Boqueirao near mouth of Rio Preto. 
Jan. 6, 1908. Haseman. 

5969 C. M. Paratypes 40, 32-67 mm. Penedo. March 20, 1908. Haseman. 
5070 C. M. Paratypes, 23,.largest 75 mm. Santa Rita. Jan. 24, 1908. 

Haseman. 

M. C. Z. 3, 60-SO'mm. Rio San Francisco below the falls. 1867. Hartt. 

This species, first collected by Hartt in 1867, was found by Haseman in 
the San Francisco from its mouth to Piropora. It is as far as known 
confined to the San Francisco basin. 

In the Paranahiba just north of the San Francisco basin, fF. orbicularis 
is found. 

Most readily distinguished by its simple, spine-like, predorsal spine. 

Head 3.75; depth about 1.7-2; D. 10 or 11; A. 34-38; scales 8-33 to 

37-8; eye 2.75 in head, a little greater than interorbital. 

Compressed, the more elongate specimens oval, the deeper ones sub- 
rhomboidal, the deepest point at the origin of the anal; preanal region 
very narrowly rounded; predorsal, in part, with a naked median line, in 
part with the scales of one side or the other bent over. the ridge; occipital 
process about 3 in the distance from its base to the first dorsal ray, bor- 
dered by about 5 seales along each side; nape depressed; interorbital 
broad, convex; frontal fontanel equal to the parietal; second suborbital 
leaving a wider naked border below than behind; maxillary-premaxillary 
border 2-2.5 in the head; usually four teeth in the outer row of the pre- 
maxillary, five in the inner; maxillary with two teeth; mandible with 
four large teeth, the second out of line, and five to seven minute teeth an- 
teriorly on the sides, the greater part of the sides of the lower jaw being 
without teeth. 

Predorsal spine harrow, pungent, without lateral hooks, about three- 
fourths as long as the eye; dorsal variously falcate, the third ray highest, in 
extreme cases reaching the caudal, sometimes only two-thirds to tip of 
adipose; origin of dorsal a little nearer snout than caudal; origin of anal 
about under middle of dorsal, for the most part low, its anterior lobe com- 
posed of but few rays, the second of the developed rays highest, sometimes 
reaching middle of caudal; ventrals small, just reaching anal; pectorals 
sinall, reaching to above middle of ventrals. 

Scales everywhere regularly arranged except over anal muscles, where 
the rows are but slightly deflected; a sheath of two rows of scales on the 
anterior part of the anal, none on the last, the scales in the middle of the 
fin attached to the membranes, in front not attached; caudal lobes sealed, 
the scales extending a little further on the lower lobe. 

Prolonged rays of dorsal and anal, black. Two faint humeral bars in 
the darker specimens. 


21. Agoniates anchovia Kigenmann sp. nov. 
5216 C. M. Type 127:mm., 5217 C. M. Paratypes, nine, 87-108, mm. Villa 
Bella. Haseman. 
Head 5; depth 4.75-5; D. 11; A. 31-34; scales 5-45 to 48-4; eye 1.25 
in snout, 4.2 in head, 0.8 in interorbital. 
Long and slender; head compressed, anchovy-like; preventral area 
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keeled, prepectoral ridge being very sharp; predorsal area rounded, with- 
out a complete median series of scales; dorsal profile nearly straight from 
tip of snout to dorsal; ventral profile regularly arched from the chin to 
the ventrals; occipital process about 18 in the distance from its base to 
the dorsal; skull slightly rounded, narrowed forward; frontal fontane!l 
extending to above the anterior margin of the pupil, narrower than the 
parietal but of about equal length; mouth very oblique, narrow, a distinct 
angle between the premaxillary and the maxillary, whose upper anterior 
margin is rounded; lower jaw with about 10 conical teeth, the first small, 
the next two larger and equal, the third very long, the middle one of the 
remainder largest; a pair of small conical teeth behind the first pair of 
ike front series; premaxillary with three conical teeth in an outer 
series and four long conical teeth graduated from the large first one, a 
ininute notch on one or both sides of these teeth near their tip; maxillary 
with about 20 conical teeth, smallest and close set near the premaxillary ; 
second suborbital leaving a wide naked margin; gill-rakers 7+13, the 
lower limb of the arch long; adipose lid leaving only the pupil free. 

Lateral line complete, sharply decurved on its first four scales and 
then running straight to the middle of the lower caudal lobe; fins naked; 
axillary scales large, a large flap just above the pectoral more than half 
the length of the head. 

Dorsal very small, its origin equidistant from base of middle caudal 
rays and head or nearer the former; adipose fin small; anal low, its 
origin under the origin of the dorsal; yentrals very small, almost half as 
long as the head; pectorals large, longer than head. 

_A dusky stripe from upper angle of opercle to the middle of the caudal. 


dpe Astyanax scabripinnis paranae Eigenmann var. nov. 

Type 11631 I. U. M. 139 mm. Parana, yon Ihering. 

Paratypes 116382 I. U. M. 62-127 mm. Parana, von Ihering. 

3402 C. M. Three’, 83-95 mm. Rio Grande, below the falls near Bom Jardin. 
July 8, 1908. Haseman. 

3403 C. M. Five’, 59-about 90 mm. Rio Grande, above water-fall, near Bom 
Jardin, July 7, 1908. Haseman. 

3404 C. M. Forty-three’, 31-105 mm. Burmier, May 14, 1908. Haseman. 

3405 C. M. Three. 31-40 mm. Mogy das Cruzes, July 19, 1908. Haseman. 


-38406 C. M. Nine, 32-65 mm. Alta da Serra, July 25, 1908. Haseman. 

3407 C. M. Nine, 37-53 mm. Mogy Guassu, Aug. 25, 1908. Haseman. 
3408 C. M. One, 49 mm. Rio Paranahyba, Aug. 15, 1908. Haseman. 

3409 C. M. Ten, 26-68 mm. Bebedouro, Sept. 1, 1908. Haseman. 

3410 C. M. Four, largest 59 mm. Piracicaba, Sept. 7, 1908. Haseman. 
3411 C. M. Two hundred twenty-nine, the largest 129 mm. Serrinha. 


Parana, Rio Iguassu, Dec. 22, 1908. Haseman. 

3412 C. M. ‘Twenty-five, the largest 87 mm. Porto Uniao, Rio Iguassu, 

Dec. 28, 1908 - Haseman. 

Head 3.6; depth 2.6 in females, 3.66 in males; A. 17-23; scales 6 or 
7-37 to 41-5 or 6; eve 5 in the head in the old, interorbital 3.25; snout 3.5: 
maxillary 3 in the largest female, 4 in the largest male; premavxillary- 

Nel 72 Nis 


2Two with A. 17, three with A. 18. 
3Anal in four with 19, 17, 17, 18 rays. 
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maxillary border nearly half the length of the head in the largest female, 
Shorter in the vounger females and in the males. 

Heaviest at end of pectorals; preventral area broad, rounded, with 
irregularly placed scales; postventral area rounded, rather broad; predor- 
sal area broad, completely scaled but without a distinct median series of 
scales; about 15 series of scales in front of the dorsal. 

Occipital precess 6 in the distance frem its base to the dorsal; interor- 
bital smooth, convex; second suborbital short and deep, its margin very 
convex, leaving a narrow naked area of about equal width around its 
entire margin in the females, in the males much less convex, the naked 
area much wider. Outer series of premaxillary with three to five teeth, 
inher row with five teeth, the tooth at the symphysis three-pointed, the rest 
five-pointed incisers. Maxillary with one to seven teeth, the outermost 
sometimes conical. the innermost three-pointed. Mandible with four large 
teeth, two smaller ones and about eight minute ones, all about five-pointed. 
the middle-point much the longer. Scales cycloid, with very many (often 
twenty or more) diverging striz, regularly imbricate, except just over the 
origin of the anal, the exposed edges of the scales of the sides about half 
as wide as high; caudal naked; anal sheath of a single series of incon- 
spicuous. scales confined to the first nine anal rays; lateral line but littie 
decurved, the row of scales below it parallel with it. 

Origin of dorsal equidistant from tip of snout and last scale at base of 
iniddie caudal rays, its penultimate ray half as high as the highest, which 
is 6 in the length; anal slightly emarginate, its origin behind the vertical 
{rom the last dorsal ray, its base just equal to the distance between the 
dorsals or shorter, 4 in the distance from the pupil to the caudal in the 
largest female, 6 in the length in the largest male; ventrals a little, if 
any, in advance of the crigin of the dorsal, short and rounded, reaching to 
the anus; pectorals quite small, reaching half-way to the middle of ven- 
trals in the largest female, a little further in the largest male. 

A vertical humeral bar just behind the opercle, a silvery lateral band 
becoming dark toward the caudal and continued, but much narrower on 
the middle caudal rays the continuation on the caudal being sometimes 
searcely apparent. 


23. Pygidium hasemani EKigenmann sp. nov. 


¢ 


5238 C. M. type, 5239 C. M. paratypes, many, largest 18 mm. Santareim. 


Dec. 11 ,1909. Haseman. 

This species resembles Pygidium amazonum (Steind.) in the posterior 
position of the dorsal. ‘The origin is on the vertical or a little posterior to 
the vertical from the anal. 

Efead 5.5; depth 7; D. 7-or 8; A. 6 or 7; caudal with AZ ragiains 
rays and numerous accessory rays, both above and below. Eyes about 5 in 
the head, about 2 in the interorbital; posterior margin of eye in advance 
of middle of head; poctoral prolonged in a filament; maxillary barbel not 
extending beyond the preopercular spines; pectoral about equal to length 
of head; ventrals but little over half length of head. A series of about 8 
diffuse dusky spots along the middle of the back in front of the dorsal; 
middle of sides with about 8 minute more intense spots, the last of which 
is at the base of the middle caudal rays. 
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Prefatory Note 


The manner of their reception and the subsequent influence in 
Europe of the works of James Fenimore Cooper, the first American 
man of letters to gain general recognition beyond the Atlantic, 
must be of some interest to the student of American literature. 
In no country was Cooper's influence more vital than in Germany. 
The study here presented takes up Cooper in his relations to that 
country. It is hoped that it may be not entirely without value 
as a contribution to the history of German American cultural rela- 
tions. This study appeared first in the German American Annals 
(a continuation of the quarterly Americana Germanica), Jan.- 
Feb., 1914. The Editor, Professor Marion D. Learned, of the 
University of Pennsylvania, has very kindly consented to this re- 
publication. 

PRESTON A. BARBA, PH.D. 
Instructor in German. 
Indiana University, 
Bebp; 21, 1914. 
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Cooper in Germany 


By Preston A. Barpa, Ph.D., Instructor in German, in Indiana University. 


I. INTRODUCTION 


However highly we may regard the works of the earlher epochs 
of American hterature, the fact nevertheless remains that prior to 
the third decade of the nineteenth century not one of its writers 
was recognized in Europe as having produced a work typically 
American. Charles Brockden Brown, Washington Irving, and 
James K. Paulding had not been altogether unmindful of the lter- 
ary asset which the new world offered to the writers of fiction. 
Brown had not hesitated to introduce the American Indian in his 
Gothic romance ‘Edgar Huntley’ (1799) ; Irving had written inter- 
esting accounts of his travels in western America in ‘Astoria’ 
(1836) and the ‘Adventures of Captain Bonneville’ (1837) ; Pauld- 
ing, far more national than Irving and Brown, had given excellent 
portrayals of life among the early settlers of New York and Ken- 
tueky in ‘The Dutechman’s Fireside’ (1831) and ‘Westward Ho!’ 
(1832). Not one of these writers, however, was in any way repre- 
sentative of that great Americanizing spirit which moved always 
westward and in the course of half a century established a republic 
extending from the Atlantic Ocean to the Pacific. Certainly the 
opening up of western America must be looked upon as one of 
the greatest achievements of the nineteenth century. On its fron- 
tier, ever receding before the impatient forward surge of the young 
nation, were enacted the deeds for its future epics. The first to 
seize upon and exploit this immeasurable wealth of lterary mate- 
rial with adequacy was James Fenimore Cooper. 

Although he had had little literary schooling, Cooper was in 
some respects admirably fitted for his work. He was distinetly 
an American product, remarkably free from old-world culture, 
and extremely national in his views. Huis entrance upon a literary 
career was quite accidental and when his first novel ‘Precaution’ 
appeared he was already thirty-one years of age. His second 
work, ‘The Spy,’ enjoyed an unprecedented success at home and 
was translated into the various languages of Hurope. Cooper was 
soon recognized as the first representative American writer. To 
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him belongs the eredit of having given American literature a 
respectable place beside the literatures of Kurope. From his works 
the European first received a comprehensive idea of American 
life, and of the social and political aspirations of the new republe. 

Cooper’s popularity spread to nearly all of the civilized coun- 
tries of the world, and rose to a height perhaps unparalleled in the 
history of fiction. Lounsbury, in his excellent biography of Cooper, 
quotes the following passage from a letter written by the inventor 
Morse in defense of Cooper: ‘‘I have visited, in Hurope, many 
‘countries, and what I have asserted of the fame of Mr. Cooper I 
assert from personal knowledge. In every city of Europe that I 
visited the works of Cooper were conspicuously placed in the win- 
dows of every bookshop. They are published as soon as he pro- 
duces them in thirty-four different places in Europe. They have 
been seen by American travelers in the languages of Turkey and 
Persia, in Constantinople, in Egypt, at Jerusalem, at Ispahan.’’ 
William Cullen Bryant, in his ‘Commemorative Discourses,’ gives 
further testimony to Cooper’s popularity in Europe. He writes: 
‘“A gentleman who had returned from Europe just before the 
death of Cooper was asked what he found the people of the Conti- 
nent doing. ‘They all are reading Cooper,’ he answered; ‘in 
the ttle Kingdom of Holland, with its three millions of inhabitants, 
I looked into four different translations of Cooper in the language 
of the country.’ A traveler, who has seen much of the middle 
classes of Italy, lately said to me: ‘I found that all they knew 
of America, and that was not little, they had learned from Cooper’s 
novels.’ ”’ : 

The works of an author so intensely American by temperament 
could not have been so widely read by the peoples of Kurope with- 
out also affecting their subsequent hterature. In no country was 
-Cooper’s influence more vital than in Germany. 

When the German transiation of ‘The Spy’ made its appearance 
in Germany in 1824 there was no German novelist, who pre-emi- 
nently commanded the attention of the reading public. The only 
notable contributions to German novelistie literature in the imme- 
diately preceding vears were the fragmentary ‘Kronenwichter’ 
(1817) of L. A. von Arnim, ‘Wilhelm Meisters Wanderjahre’ 
(1821) of Goethe, and several of the phantastic novels of E. T. A. 
Hoffmann. The one dominating influence in German fiction at 
this time was a foreign one, namely that of Walter Scott, whose 
works had been appearing in German since 1815. —Cooper’s usur- 
pation of Scott’s place in the hearts of the German reading publie 
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and his great popularity among the lower classes, are to be ex- 
plained, at least in part, by the nature of the contents of his novels. 
Cooper had, so to speak, broken virgin soil in the domain of litera- 
ture. In the primeval forests of Cooper’s novels the tired spirits 
of Europe found a fresh and invigorating atmosphere. Then, too, 
the people were fascinated by the splendid portrayal of life among 
the aborigines, for the employment of the American Indian as a 
legitimate character for purely literary purposes was new. The 
American Indian himself was, however, by no means a novelty to 
the Germans. A quarter of a century before, Chateaubriand had 
made him the medium for the conveyance of Rousseau’s doctrine 
of the goodness of primitive man, a doctrine which was an outgrowth 
of the prevailing social discontent in Europe. Chateaubriand’s 
‘Atala,’ ‘Rene,’ and ‘Natchez,’ with their poetic but weak por- 
trayals of Indian life in America, had enjoyed great popularity, 
‘and translations of them were widely circulated in Germany.' The 
American Revolution had also served to eall attention to the Amert- 
can Indian, and he was made the subject of several poems. Herder 
had occupied himself with the Indian in his ‘Ideen zur Philosophie 
der Geschichte der Menschheit’ (1784-1791). Ethnographical 
works and journals of travel had further helped to cultivate an 
interest in the American Indian. | 

But even more attractive to the German reader than the Indian 
were Cooper’s pictures of American life, especially frontier life, 
which appealed directly to the Germans who at this time took great 
interest in America. It was the period preceding the reaction 
commonly known as the ‘‘Young German’’ movement. Germany 
was suffering political ignominy. Under the fearful rule of Met- 
ternich there was little hope that the German’s dream of the cen- 
turies, a united Fatherland, could ever be realized. <A last resort 
for the afflicted German lay in the young republe beyond the sea. 
The word ‘‘Amerika!’’ was an open sesame which presented ~ 
undreamed prospects. In 1817 the great emigration to America 
had begun and continued for more than half a century, until 
there was hardly a family in the remotest German village which 
had not a kinsman or friend in America. The novels of Cooper 
were therefore eagerly read by old and young. Through them the 
prospective emigrant learned much about the new country, whither 
he hoped to go. On the other hand, those who remained at home 
found assuagement in these works for that deepseated indefinable 


1Cf. My article ‘The American Indian in German Fiction.’ German American 
Annals. May-August, 1918. 
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weariness aptly termed ‘‘Kuropamudigkeit.’’ In a consideration 
of Sealsfield, Julian Schmidt wrote: ‘‘Aus der Verktiimmerung 
unsrer Verhaltnisse entspringt die Sehnsucht nach Urwaldern, nach 
Indianern und andern Naturproducten. Ei Volk mit einer reichen 
Geschichte und einem gesunden gesellschaftlichen Lebenvertieft 
sich heber mit Walter Scott in die Ruinen seiner grossen Vorzeit, 
oder mit Dickens in das geschaftig bunte Treiben seines Markts, 
als dass es mit dem letzten Mohikaner fur das freie Jagdrecht am 
Mississippi schwarmen sollte. Unser Interesse an Nordamerika 
hat immer noch einen romantischen Anstrich; das dunkle Gefiihl 
von der Krankhaftigkeit unsrer eignen Zustande, nicht ein be- 
stimmtes Bewusstsein uber das, was wir eigentlich suchen, treibt uns 
uber den Ozean.’’° 

It is my purpose here to trace the influence of Cooper’s works 
on German writers and also to add some Cooperiana which have 
come to my notice, hoping that this material, fragmentary as it is, 
may be.of some value to the historian of American literature, as 
well as of German American relations. 


2See his ‘Geschichte der deutschen Literatur seit Lessings Tod.’ Lpz. 1858, 
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Il. COOPER’S INFLUENCE ON GERMAN LITERATURE 


A molding faetor in the development of the historical novel in 
Germany is to be found in the works of Walter Scott. Only upon 
their appearance was the vast storehouse of the German past in 
all its aspects opened to fiction. Secott’s novels, by their very 
nature, readily lead to imitation. It was only necessary to apply 
Scott’s method to German history. The most successful of Scott’s 
many followers were Wilhelm Hauff (1802-27) and Willibald 
Alexis |W. H. Haring] (1798-1871). The latter had actually 
passed off his first novel ‘Walladmor’ (1825) successfully as the 
work of the great Scotch novelist. Cooper’s novels, on the con- 
trary, could not in the same way be transplanted into German soil ; 
nor did their nature admit of imitation readily unless by writers 
who were acquainted with conditions in America. The works of 
Cooper, though more widely read than Scott’s, therefore at first 
exerted an influence far less apparent. 

GoETHE.—In spite of his advanced age Goethe took a keen in- 
terest in the literary activities of the younger generation. Goethe’s 
interest in America are well known. Since 1816 he had at various. 
times received visits from Americans. He also made efforts to 
acquaint himself with the geography of America, its forms of 
government, the conditions among its people, and the explorations 
earried on there. In 1819 he had exclaimed to the American, Cogs- 
well: ‘‘Waren wir zwangig Jahre jiunger, so segelten wir nach 
Amerika.’’? In the same year he read the account of Lewis and 
Clark’s expedition; in 1822, Struve’s work on ‘Northamerican 
Mineralogy ;’ in 1823, Irving’s ‘Sketehbook. ”# Ludwig Gall’s ‘ Aus- 
wanderung nach den Vereinigten Staaten’’ (1822) interested him 
and he suggested the contents of the same as new and valuable 
material for the younger generation of novelists. 

‘‘Der Bearbeitende,’’ he says, ‘‘musste den Stolz haben, mit 
Cooper zu wetteifern, und deshalb die klarste Einsicht in jene 
uiberseeischen Gegenstande zu gewinnen suchen.’’° 

The first translations of Cooper’s works into German were 
those of ‘The Pioneers’ and ‘The Spy,’ which appeared as early as 
1824. However, it was only in 1826 that Goethe took up the read- 
ing of Cooper. From his ‘Tagebtcher’ we learn that he was reading 


3 Cf. Horatio S. White’s ‘Goethe in Amerika.’ ‘Goethe Jahrbuch.’ 5, Bd. 219 ff. 

*Cf. Leonard L. Mackall’s ‘Briefwechsel zwischen Goethe und Amerikanern.’ 
‘Goethe Jahrbuch. 25. Bd. s. 3. 

“See ‘Stoff und Gehalt. zur Bearbeitung vorgeschlagen, Goethe’s Werke.’ 
Cottasche Ausg. (Goedeke) Bd. 18, s. 261 f. 
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‘The Pioneers’ from September 30 to October 2, 1826; ‘The Last of 
the Mohicans,’ October 15-16, 1826; ‘The Spy,’ October 22-24, 
1826; ‘The Pilot,’ November 4; ‘The Prairie,’ June 23-27, 1827; 
‘Red Rover,’ January 21-29, 1828. These readings bore direct 
fruit im a work upon which Goethe was then engaged. As early 
as 1797 Goethe had been occupied with material for an epic, of 
which Schiller had in its embryonic state spoken as the ‘* Lowen- 
und Tigergeschichte,’’ and also called it ‘‘Die Jagd.’’ Goethe pro- 
gressed very slowly with this material and finally discontinued it 
entirely. Almost thirty years later Goethe completed the tale 
known only as ‘Novelle.” In a conversation with Eckermann 
Goethe remarks that the development of the action of his * Novelle’ 
was none other than that of the earlier discontinued epic. The 
‘Tagebticher’ for 1826 shows that it was just at the time that Goethe 
was reading Cooper that he returned to his old project and carried 
it to its completion in 1827. 

In an admirable monograph,’ Dr. Sp. Wukadinovie, of the Ger- 
man University of Prague, has shown that Cooper’s novels, and 
especially ‘The Pioneers,’ have left unmistakable traces in the 
‘Novelle.’ Of Cooper’s novels read by Goethe it was only ‘The 
Pioneers’ which was carefully read and studied. ‘The Last of 
the Mohicans’ and ‘The Spy’ were read hastily and there is no 
statement to show that Goethe ever finished reading ‘The Pilot.’ 


‘Cf. Bernhard Seuffert. ‘Goethe’s Novelle.” ‘Goethe Jahrbuch.’ 19. Ba. 
So MBs ii 

7 Goethe’s ‘Novelle.’ Halle a. 8. 1909. 

S’The following notices from the “Tagebticher’ for 1826 (cited from Wuka- 
dinovic) will show how the reading of Cooper and work on the ‘Novelie’ were carried 
on together : 

Sept. 30. Das Delta von New-Orleans. Fortgesetztes Lesen der Quellen des 
Susquehanna. Betrachtungen tiber den Roman tiberhaupt. 

Okt. 1. Den Cooperischea Roman zum zweytenmal angefangen und die Personen 
ausgeschrieben. Auch das WKunstreiche daran  niiher — betrachtet, 
geordnet und fortgesetzt. 

2. Papiere durchgesucht. Die Quellen von Susquehanna fortgesetzt. 

3. Altere Aufsiitze und Schemata gesucht. 

4. Erneuertes Schema der wunderbaren Jagd. 

8S. An der Jagdgeschichte schematisirt. Eine Reinabschrift des Schema 

dictirt. 

9. Die Jagd, theilweise Ausftihrung. 

10. Kleines Gedicht zum Abschluss d. projectirten Novelle. 

11. Betrachtung der Novelle. 

14. <Abends John dictirt an der Novelle. 

15. An der Novelle dictirt. Blieb fiir mich und las den letzten Mohican. 

15. Winiges an der Novelle dictirt. Ich las den letzten Mohican hinaus. 
Schrieb an der Novelle fort. 

17. EHrster Hntwurt der Novelle geschlossen. 

18. An der Novelle redigirt. 

19. WHiniges an der Novelle. 

20. An der Novelle redigirt. John mundirte die Noyelle..:, 
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Wukadinovie then carefully compares ‘The Pioneers’ and the 
‘Novelle’ with conclusive proof of the influence of Cooper’s novel 
upon the latter in the grouping of the characters, in the treatment 
of nature, and in the style and content of the somewhat exotic 
speech of the keeper and his wife. In the same monograph the 
scene of action in the ‘Novelle’ is fixed as that of the ruined castle 
of Hassenstein in Bohemia which Goethe visited while the guest of 
Prince Lobkowitz in September, 1810. 

It is not too mueh to presume that the memories of his visit 
to the ruins of Hassenstein, which he was now indirectly weaving 
into the ‘Novelle,’ and his reeent readings in Cooper suggested 
the writing of the familiar Xenie ‘Den vereinigten Staaten (1827) : 


Amerika, Du hast es besser 

Als unser Kontinent, das alte, 
Hast keine verfallene Schlosser 
Und keine Basalte. 


It may be permitted to mention here a very curious novellette, 
‘Eine wunderbare Geschichte und ein berthmter Erzahler,’ which 
appeared before the year 1839 as the work of a Mistress Marriet.°® 
In this work the aged Goethe is made to appear as guest in the 
villa of a lady in Treptow near Berlin. There he relates a. heart- 
rending Indian tale a la Cooper which he had experienced upon 
his youthful wanderings in the forests of North America, in the 
‘“Wildernissen des grassen Westens!’’ When he had ended his 
narrative, he brushed a tear from his eye, rose, silently took leave 
of his hostess, and departed. 

STIFTER.—In a lecture delivered before the International Con- 
gress of Art and Science at St. Louis in 1904, August Sauer min- 
utely traced out Cooper’s influence on the novelist Adalbert Stifter 
(1805-1868)."° Born and reared in the Bohemian forest, remote 


°Cf. ‘Magazin ftir die Literatur des Auslandes.’ 31. Juli, 1839. I have been 
unable to find any further notice of this work. 

‘Weber den Winfluss der nordamerikanischen Literatur auf die deutsche.’ 
Printed in the ‘Jahrbuch der Grillparzer-Gesellschaft.’ 16. Jahrg. 1906. For the 
relations between Cooper and Stifter here considered I am entirely indebted to this 
article. 


1 John schrieb an der Novelle fort. 
22. John sehvieb an der Novyelle fort. Der Spion von Cooper. 
23. Spion von Cooper. 
24. An dem Roman fortgelesen. 
>. Ting an die Geschichte der amerikanischen Revolution von Ramsay zu 
lesen. 
Nov. 4. Fing an den Piloten von Cooper zu lesen. 
19. Retouchirte das Jagdstiick. 
20. Revision der Jagd-Novelle fortgesetzt. 
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from intercourse, and little affected by the spirit of the times, he 
éarly beeame a close observer and lover of nature and later one 
of her keenest interpreters. Stifter had always been considered one 
of the most original of writers. It is therefore of special interest 
to note that Cooper’s works struck a responsive chord in Stifter’s 
nature which was attained frequently in his works. 

The poetry of Lenau, who had drawn inspiration from the 
primitive forests of North America, was familiar to Stifter. Sauer 
also intimates that Stifter may have been acquainted with the novels 
of Sealsfield. At least Stifter seems also to have felt a certain 
‘“‘Drang nach Amerika.’’ In a letter he exclaims he should like to 
leap arm in arm with his future beloved into Niagara Falls. In 
‘Der Kondor’ (one of his Studien) the artist goes across the At- 
lantic. The preceding action of the ‘Feldblumen’ is laid in 
America. 

It appears that Stifter has nowhere in his works mentioned 
Cooper. Sauer, however, assumes that Stifter read all of the 
‘Leatherstocking Tales’ in German, and that Natty Bumpo was a 
familiar character to him. <A comparison is then made between 
Stifter’s ‘Hochwald’ and Cooper’s ‘Deerslayer.’ The description 
of the lake in each work is found to resemble the other. The fur- 
nishings of the forest home in the ‘Hochwald’ are not unlike those 
in the ‘Deerslayer.’ Old Gregor in the ‘Hochwald’ and the ‘ Deer- 
slayer’ are both sons of nature. To both a settlement in the virgin 
forest 1s, In a sense, a desecration. The ‘Deerslayer’ says: ‘‘Die 
Walder sind nie still wenn man ihre Stimme nur zu deuten weiss.’”’ 
Gregor goes in the forest the ‘‘Reden des Waldes zu horen und 
der Sinn ward ihm aufgetan, seine Anzeichen zu verstehen. a 
Gregor has also taken on some of the characteristics of the ‘ Deer- 
slayer.” Natty Bumpo hiked to lean on his long gun, for which the 
Indians had named him ‘‘la longue haleine.’’ Like Seherr’s Groot 
Willem, Gregor also strikes this stock pose. ‘*‘Der alte Jager stand, 
auf seine Buchse nach vorn gelehnt, wie ein Standbild und keine 
Fiber an ihm verriet, was in ihm vorgehen konnte. . . .’’ Like 
the aged trapper in ‘The Prairie,’ old Gregor is filled with the 
recollections of the past. .Natty had fled from the haunts of his 
youth to find at last a lonely grave on the western prairie. Old 
Gregor is made to disappear in the depths of the forest, like the 
“Pathfinder” at the close of the novel of that name. ‘‘Einen alten 
Mann, wei einen Schemen, sah man noch 6fter durch den Wald, 
aber kein Mensch kann eine Zeit sagen, wo er noch ging, und eine, 
wo er nicht mehr ging.’’ 
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The greatest similarity, however, exists between the natural 
deseriptions of the two writers. Both look at the forest from a 
romantic standpoint. Both have a keen sense for its peace-and 
solemnity, for its sacredness and majesty. Hach loves to describe 
it in its minutest details. Stifter had always been awake to the 
voices of nature, but 1t was Cooper who loosed his tongue to express 
them. 

It would be out of place to trace out Sauer’s investigations in 
further detail. Let these concluding remarks of Sauer about Stif- 
ter suffice: Kin deutscher Dichter von ursprtinglicher dichterischer 
Anlage und wurzelechter Bodenstandigkeit berauscht sich in jun- 
gen Jahren an exotischen abenteuerlichen Romanen, die eine 
Woge aus dem fernen Nordamerika in seine Heimat hintiberge- 
wortfen hatte und die damals zur verbreitesten Unterhaltungslek- 
ture gehorten. Seine religiose und ktinstlerische Entwicklung 
nimmt dann unabhangig von dem fremden Dichter eine diesem 
ahnliche Richtung. Als in reiferen Jahren die Quelle der Dich- 
tung plotzlich in ihm aufspringt, sind es neue Werke des alten 
Freundes, die den Schdpfungsprozess befordern, beschleunigen 
und in eine bestimmte richtung drangen. . . . Durch Cooper’s 
Eingreifen ist aus einem mittelmassigen Maler ein hervorragen- 
der Dichter geworden. Die fremde Wunschelrute zaubert immer 
neue Schatze aus seiner angestammte Begabung hervor. 
Fremdes und Eigenes verschmilzt aufs innigste einem neuartigen 
Dichtwerke, das, wie aus einem Guss, dem innersten Wesen seines 
Schépfers entsprungen zu sein scheint und seit jeher als seine 
elgentiimlichste Leistung gegolten hat; ein merkwtrdiges und 
lehrreiches Beispiel ftir die nahe und fruchtbare Berthrung 
zweier Dichter, zweier Literaturen, zweier Weltteile! 

Lewaup.—Two of the most prominent novelists of the first half 
of the nineteenth century were the Countess Hahn-Hahn (1805- 
1880) and Fanny Lewald (1811-1889). Both had at the beginning 
of their careers been influenced by the Young German School. 
The former grew to be an extreme aristocrat in whose estimation 
only the nobility could furnish characters fit for fiction and in 
whose works democracy received no place. Fanny Lewald, on 
the other hand, was democratic in spirit and filled with the ideas 
of social reform. !n her novel ‘Diogena’ (1847) she has attempted 
a satire upon her rival, the Countess Hahn-Hahn. This work only 
interests us here for the delightful travesty the authoress gives us 
in the third part of the novel of the much-read Indian tale of that 
period. Diogena is a descendant of the ancient philosopher, whose 
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race is continued only through female descendants. Upon his 
deathbed Diogenes gave his only daughter his lantern and _ his 
blessing with these additional words: ‘‘Suche einen Menschen, bis 
Du den Rechten findest.’’ All have in turn spent their lives in 
the search after an ideal man, but with no success. In this novel, 
Diogena, a woman of a titanic, Faust-lhke nature, has visited nearly 
all countries in seareh for a real man. Finally she also sails to 
America, but not before thoroughly preparing herself. ‘‘Ich las 
alle Cooper’sechen und Sealsfield’schen Romane, um die Sitten der 
Wilden kennen zu lernen, studirte die Sprache der Delawaren.’’ 
Dressed as a squaw and with painted body, she proceeds westward 
with the famous lantern in her left hand. 

‘“‘Man muss jezt in Amerika lange reisen, ehe man Wilden 
begegnet; die Welt ist terribel civilisirt, nirgends mehr ein Zug 
lieblicher Sauvagerie.’’ In the land of the Delawares she meets 
a superb chief. ‘‘Ich hob die brennende Laterne in die Hohe und 
nahm mein Lorgnon, das ich naturlich nicht zuruckgelassenhatte, 
um ihn zu beobachten. Es war eine Gestalt wie ein jugendlcher 
Antinous aus rothem Granit.’’ Impressed by his savage, un- 
spoilt grandeur, Diogena follows him, but first returns to her 
luggage to get her sale volatile and nail brush! Having read in 
Cooper that Indians respect silence when on the march, she fol- 
lows the chief silently to his tent. There she speaks to him in 
the Delaware language and learns he is without a wife. She begs 
him to take her. Not knowing what love is, the noble chieftain 
cannot appreciate Diogena’s advances. Seeing that this feeble, 
aristocratic lady cannot even cook his simple meals, nor bring 
him water, he fears that she will only bear him wretched, cow- 
ardly children, and pitilessly sends her back to the Whites, for 
whom she is good enough. Poor disillusioned Diogena! ‘‘ Muir 
schauderte vor dieser unbezwingbaren Rohheit. O, wo bleben 
meine Hoffnungen! was fand ich in dieser horribeln Realitat von 
den Idealen Cooper’s?’’ 

ScHERR.—The well-known literary historian and novelist, Jo- 
hannes 8. Scherr (1817-1886), who in the ‘Allgemeine Deutsche 
Biographie’ is termed ‘‘eine Personlichkeit originellster Art, ein 
Meister des akademischen Vortrages, ein litterarischer Lehrer 
weitester reise, ein vorragender Kampfer ftir Freiheit, Va- 
terland, Bildung, und ein Sprachbildner und Sprachgewaltiger. 
wie kaum ein zweiter unter den Sprach- und Zeitgenossen,’’ 
wrote a novel in 1853 which cannot fail to be of interest to the 
student of Cooper. In ‘Die Pilger der Wildnis’ the author chose 
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the same material which Cooper employed in his ‘Wept of Wish- 
ton-Wish’ (1829), namely the great struggle between the Puri- 
tains of Connecticut and the Indians under Metacom, commonly 
known as King Philip’s War. But Scherr is by no means a mere 
imitator of Cooper. In his hands the same theme receives widely 
different treatment. As might be expected of the well-known writer 
of the ‘Bildersaal der Welthtteratur’ (1848), the ‘Geschichte 
der englischen Litteratur’ (1854), and the *‘ Allgemeine Geschichte 
der Litteratur von den altesten Zeiten bis auf: die Gegenwart’ 
(1851), Scherr has carefully studied the historical background of 
this work and has woven a considerable amount of early colonial 
history into the story. Roger Willams, the colonial apostle of 
rehgious liberty, and the sturdy warrior Miles Standish them- 
selves enter into the novel. The work gives evidence of the au- 
thor’s wide acquaintance with American letters. He had studied 
the work of George Katlin on the American Indian. Also Brad- 
ford, Allston, Hemans, Talvj, Irving’ (whom he calls the greatest 
writer America has produced), Halleck and Follenius are men- 
tioned. 

Though ‘Die Pilger der Wildnis’ is far from being an imita- 
tion of Cooper’s ‘Wept of Wish-ton-Wish,’ it nevertheless bears 
abundant evidence of the influence of Cooper. To the reader of 
the ‘Leatherstocking Tales’ there is something very familiar in the 
following lnes: Er war von fast riesenmassigem Wuchse und 
stand, um einen Ausdruck des Landes zu gebrauchen, in welchem 
unsere Geschichte spielt, weit tber sechs Fuss hoch in seinen 
Sehuen oder veilmehr Mokasins  (indianisehen Schuhen), an 
welche sich Kamaschen von Hirschhaut anschlossen, die bis tber 
die Kme hinaufreichten. Er trug ein Koller von Buffelhaut, und 
ein Mantel vom namlichen Stoffe lag zu seinen Fussen. Auf dem 
Kopfe hatte er eine Miutze von Wolfsfell, um die Lenden einen 
roh gearbeiteten Gurt von Otternpelz, an welechem Pulverhorn — 
und Kugelbeutel hingen. . . . Die Butichse, welche er an einem 
Lederstrick auf dem Rucken trug, entsprach an Grosse und 
Schwere der Gestalt ihres Kigentiimers, denn man wurde sie heut- 
zutage fiigheh ein Standrohr nennen.’’ This is part of the descrip- 
tion of the old Dutch trapper, Groot Willem, one of the *‘ Vorlau- 
fer und Wegbahner europaischer Kultur’? in the new world. It 
is not difficult to recognize that he is a descendant of Leather- 
stocking. Like Natty Bumpo he had in his long intercourse with 
the Indians also taken on something of their character and their 
laconicism. Occasionally, too, Groot Willem assumes. Natty’s 
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characteristic pose, in which he stands leaning himself, statue- 
like, upon the barrel of his long gun. The old trapper also ex- 
presses that sympathy for the dying Indian race, in which Leather- 
stocking sometimes indulges. Natty’s love of nature and his la- 
ment over the fate of the primeval American forests receding 
under the axe of the pioneer are again re-echoed in Groot Wil- 
lem.'' Willem also flees from encroaching civilization. Like 
Natty, he lives to,an extreme old age. Natty died on the prairie. 
Groot Willem erossed the Alleghanies and was one of the first to 
enter the Valley of the Ohio. Moving westward as the frontier 
moved, he finally. died in the virgin forests he loved so well. 

Such stock Cooperian terms as *‘ Alter Waldteufel,’’ ** Wald- 
ganger,’’ ‘Alter, Trapper,’’.' Alter Waldlaufer,’’ and **Grosse Me- 
dizin,’’ are scattered throughout the book. 

It is very probable too that Scherr had read the works. of 
other writers of Indian fiction. The author has inserted a varia- 
tion of John Smith’s rescue by Pocahontas in ‘Die Pilger der 
Wildnis.’ Thorkil, the adopted son of the old trapper, Willem is 
about to receive the fatal stroke when Hih-lah-dih, Chief Meta- 
eom’s sister, rushes to him and throws her arms about his neck. 
Curiously enough, Miss Sedewick’s novel ‘Hope Leshe,’ which has 
a great resemblanee to the ‘Wept of Wish-ton-Wish,’ though 1 
appeared two years earlier than Cooper’s tale, also contains a 
form of the Pocahontas story. Interesting, too, is the fact that 
at the close of ‘Die Pilger der Wildnis’ Scherr cites in German 
the same passage from Jefferson with which Sealsfield introduced 
his Indian novel ‘Der Legitime und die Republikaner’ (1833) .'” 


‘Per alte Trapper kehirte sich bei diesem Zuruf um und erwartete, auf sein 
Roer gesttitzt, das Herankommen De Lussans.’ Book 4, p. 5. 

‘Groot Willem! und der Filibustier hielten sich ein paar Schritte abseits von 
_den tibrigen, jener nach seiner Gewohnheit sinnend auf den Lauf seines Roers sich 
Stiitzend.’. Book 4, p. 208. 


‘ . . . ihr ahnt nicht, dass ein sehreckliches Los tiber eurem Volke schwebt, 
dass sein Untergang besechlossen und besicgelt ist. . . . Dann wird es hier herum 


auch aus sein mit dem freien schénen Waldleben.’ Book 4, p. 115 f. 

‘Ich vermute, Sir, Rote und Weisse hiatten in diesen unermesslichen Liinder 
strichen yanz gut nebencinander Platz gehabt, wenn sie sich ehrlich und gerecht 
miteinander hiitten vertragen wollen’ TFsook 4, p. 211. 

exch... eS witd, furcht ich, eine Zeit: kommen, und sie mag nicht mehr 
so Tern sein, wo all diese Waldherrlichkeit dem unersiittlichen Beile der Kkolonisten 
zum Opfer fallen wird. Aber ich danke meinem Schodpfer, dass meine Augen den 
Greuel der Verwiistung nicht mehr werden mitansehen miissen, dass ich schon lange 
unter dem Rasen liegen werde, wann dic Verheerung yon der Seekiiste her allwiirts 
tiefer ins Land vorschreiten wird.’ Book 4, p. 10. 

@ Sealsfield’s rendition: ‘Ich zittere fiir mein Volk, wenn ich der Unge- 
rechtigkeiten gedenke, deren es sich gegen die Ureinwohner schuldig gemacht hat.’ 

Scherr’s rendition: ‘Ich zittere fiir mein Volk, wenn ich den Ungerech- 
tigkeiten nachsinne, deren es sich gegen die Eingeborenen schuldig gemacht hat,’ 
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The Cooperian influence upon the authors mentioned above 
is after all only sporadic. Not one of these authors was a dis- 
ciple of Cooper in the sense that Hauff and Alexis were of Scott. 
For such followers we must turn to the exotic school of novel 
ists, many of whom identified themselves exclusively with the 
transatlantic novel. These writers were nearly all men whom 
conditions at home or pure ‘‘ Auswanderungslust’’ had brought to 
the shores of America. Some had lived as squatters or planters 
in the far West; others had even dwelt among the Indians. All 
were In a sens? adventurers, and with few exceptions only later 
turned to novel-writing. In some instances they diverge far from 
the path of Cooper. Since Cooper’s early novels the Far West 
had been opened, and different conditions, both among the In- 
dians and the frontiersmen, presented themselves to the novel- 
ist. The novel itself had evolved decidedly toward realism. 
In spite of all this, Cooper’s novels nevertheless remained a fac- 
tor and their traces cannot be ignored in the younger writers. 
The most prominent of these writers were Sealsfield, Strubberg. 
and Mollhausen. 

SEALSFIELD.—Charles Sealsfield (1793-1864), commonly known 
as the father of the exotie novel, was the first to write an 
Indian novel in German after the manner of Cooper. Monastic 
life in Prague was too restraining for the impetuous young Aus- 
trian monk Carl Postl. He fled to America and was henceforth 
known to the world as Charles Sealsfield. In America he lived a 
varied life as traveller, correspondent, and editor. In 1828 Seals- 
field’s first novel, ‘Tokeah or the White Rose, an Indian Tale,’ ap- 
peared in English. It was published by Carey and Lea of Phila- 
delphia, who two years before had published Cooper’s ‘Last of the 
Mohieans.’ This novel was later rewritten and appeared in Ger- 
man in 1833, as ‘Der Legitime und die Republikaner.’ The great - 
Hrenech Romanticist Chateaubriand had conceived beautiful poetic 
Indians in his ‘Atala.’ The white man, when compared with thes: 
exalted beings living in a lovely primitive world suffers by such 
comparison and rather deserves our pity. However, in Cooper’s 
works we are-made to pity the Indian and feel that his fate has 
been unjustly sealed by the Whites. The elegiac note of the “Last 
of the Mohicans’ is plainly re-echoed in Sealsfield’s ‘Legitime und 
die Republikaner.’ The novel is introduced with the memorable 
words of Jefferson: ‘‘Ich zittere fiir mein Volk, wenn ich der Un- 
gerechtigkeiten gedenke, deren es sich gegen die Ureinwohner 
schuldig gemacht hat.’’ The author evidently desired to depict 
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in this novel the last struggles of the legitimate hens to the Amer- 
ican soil against the white intruders. In this historical novel we 
witness the wars of some tribes of the Creeks, whose former 
lands lay in Georgia and Alabama, under their chief, Tokeah, 
against the Whites under the great republican General Jackson. 
Tokeah finally gives up the land of his ancestors and leaves to 
find a new home among the Comanches in the Far West. 
Tokeah dies while still east of the Mississippi, but his remains are 
brought to the land beyond the great river, where he had hoped 
to live unmolested with his people. The Indian chief Tokeah 
is in some respects not unlike Cooper’s Chingachgook. Like Natty 
in ‘The Prairie,’ which had appeared a year earher than ‘Der 
Legitime,’ Tokeah also retires westward before the coming wave 
of eastern civilization. The general atmosphere in Sealsfield’s 
novel is more Cooperian than that of his subsequent works.'* In 
spite of this conventionality, Sealsfield’s work received high 
praise. It demanded some courage for a German to strive for a 
place beside Cooper. A contemporary critic writes: ‘‘Hatte 
Cooper’s gebildetere Feder diesen Plan ausgefiihrt, so diirfte die 
Ausftihrung mancherlei gewonnen haben. Im ganzen aber muiis- 
sen wir, Cooper’s Talent in Ehren, dieser Conception vor der Coo- 
per’schen den Vorzug geben, weil sie geistreicher und grossartiger 
ist. Auf jeden Fall ist dieser Roman bei weitem lehrreicher als 
irgend ein Scott’scher oder Cooper’scher, und verdient von den 
Deutschen besonders beachtet zu werden, die schon mit eimem 
Fusse aus ihrer heimatlichen Hiitte getreten sind, um die grosse 
Auswanderung zu gewinnen.’’!* 

In the unfolding of a plot Sealsfield was never so successful 
aS Cooper. He felt this and confined himself largely to the shorter 
form of narrative. From 1834 to 1837 appeared his *‘ Lebensbilder 
aus der westlichen Hemisphire,’ a series of sketches in six volumes. 
In the sixth volume we have the striking story of ‘Nathan Strong, 
der Squatter-Regulator.’ Nathan is one of Sealsfield’s best char- 
acter portrayals. The reader of Nathan will, however, have no 
difficulty in recognizing that Nathan is none other than our old 
friend Natty Bumpo seen through the rugged, virulent tempera- 
ment of Sealsfield. The following description may serve to show 
Sealsfield’s manner of treatment: ‘‘Also Nathan hier! diese in 


Cf. Sarrazin’s criticism of Faust’s ‘Charles Sealsfield. der Dichter beider 
Hemisphiren,’ in the ‘Archiv fiir das Studium der neueren Sprachen und Littera- 
turen.’ 100. Bd. s. 398-401. 

14 See ‘Blatter fiir literarische Unterhaltung.’ Lpz. 7. Mirz, 1882. 
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den Squatter-Annalen Epoche machende Person! Das ist ja ein 
formlicher Roman! Aber der Mann ist wichtig, und hat zu Et- 
was den Grund gelegt, das Doch wir wollen den Squatter- 
Helden naher beschauen. Er ist’s auf alle Falle werth. Eine 
EKhrfurcht gebietende Gestalt, an der wenigstens achtzig Jahre 
voruber gegangen sind, wahre Riesentriimmer; die Zitige stark 
hervortretend, massiv, beinahe grandios, antik; die Stirne, Wan- 
ven wie mit Hisenrost und Moos iiberzogen, aber nicht abgelebt, 
nicht widerlich, 1m Gegentheile, man sieht mit einer Art Ehrfureht 
in. dieses bemooste, wie rostige Anthtz’’ (p. 420). . . . And 
again: ‘‘Unter ihnen raet der alte Nathan wie eine tausend-jahrige 
Lebenseiche, oder ein gothischer Dom, tiber die ihn umgebende 
Pflanzen—oder Hauserwelt empor, ein ehrwutrdiges Bild unver-. 
wiistlicher Kraft, unbezwingbarer Ausdauer. Er _ sticht in sei- 
nem Lederwamse, Inexpressibles und Linseywoolsey-Rocke — so 
erell gegen die eleganten Fashionables, und die allerliebst um ihn 
herum trippelnden und schwebenden Damehen ab’’ (p. 440). 

Sealsfield appears to have been well acquainted with Cooper’s 
novels. _ Occasionally we can not help but feel that Sealsfield was 
conscious of his relations to Cooper and that he made_ special 
efforts to conceal them by antagonizing the latter. It was cer- 
tainly not very fitting for Seaisfield to accuse Cooper of never 
having seen a real trapper,'? when we have no reason to think 
that Sealsfield ever had direct acquaintance with the Indians 
which he nevertheless ventures to employ. 

STRUBBERG.—One of the most interesting figures in this group 
of writers was that of Friedrich Armand Strubberg (1806-1889) 
who, in company with several other Germans, lived a number of 
adventurous years in a palisaded fortress on the extreme frontier 
of Texas. Returning to Germany he wrote upwards of sixty 
volumes of fiction in most of which frontier and Indian lfe 
afford the chief themes. Unfortunately Strubberg had none of 
Cooper’s art to create and carry out a finely motivated plot. He 
was a very close observer, however, and his novels are valuable for 
their great wealth of detail. Though he saw with the eyes of 
a realist he was not consistent in his realism. Many of his 
Indians are splendidly realistic portraits of the redskin of the 


15 ‘Hs ist etwas Higenes in diesen endlosen Wiesenwtisten, das den Geist erhebt, 
ihn, wir médchten sagen, nervig und stark macht, so wie den K6rper. Das herrschet 
das wilde Ross und der Bison und der Wolf und der Bir, und Schlangen zahllos, 
und der Trapper, alle an Wildheit iibertreffend—nicht der alte Trapper Cooper’s 
der in seinem Leben keinen Trapper gesehen, aber der wirkliche Trapper, der 
Stoff zu Romanen geben kénnte, die den pinselhaftesten Pinsel begeistern miissten.’ 
(P. 134, Part V of ‘George Howard’s, Esq., und Ralph Doughby’s, Esq., Brautfahrt.’) 
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Far West in the middle of the nineteenth century. But among 
these, and in terms of greatest intimacy with them, we meet also 
the romantic Indians of Cooper and of Chateaubriand. The 
Indian maid Owaja in ‘An der Indianergreuze’ (1859) ; Utho and 
his bride Zateka in ‘Der Sprung vom Niagarafalle’ (1864) ; 
Kionata in ‘Leonide,’ one of the novelettes in ‘Aus Armand’s Fron- 
tierleben (1867); and the Indian brave Paneo in ‘Ein Wilder,’ a 
novelette in the same work, are all characters which strongly 
suggest to the reader the Cooperian Indian. They were appar- 
ently introduced for the sake of the romantic story. The major- 
ity of Strubberg’s Indians, it must be said, are of genuine flesh 
and blood. We may say that Strubberg aimed at giving a truth- 
ful portrayal of the Indian even to the extent of sacrificing good 
taste. Just as the Indians were ‘‘varmint’’ to Natty Bumpo, they 
were also, as a class, in Strubberg’s estimation, only ‘‘Lumpe.’’ 

Since the appearance of Cooper’s ‘Last of the Mohicans,’ the 
melancholy idea of the death of the last member of a dying race 
has been a favorite subject for treatment. This idea is also evident 
in Strubberg’s ‘Ralph Norwood’ (1860), whose theme, not unlike 
that of Sealsfield’s ‘Der Legitime und die Republikaner,’ is the 
strugele of the Seminoles in the South against the Whites, and 
the final removal of the remnant of that once mighty race to the 
West. Tallihadjo, the chief, speaking of the brewing difficul- 
ties with the Whites, says: ‘‘Wenn die Zeit aber gekommen sein 
wird wo das kleine Stiick Land, weleches Kuch die Weissen noch 
gelassen, Eueh nicht mehr ernahren kann, wenn Kure Heerden 
verkiimmern und [hr zu sterben bereit seid, dann ruft Tallihadjo, 
damit er Kuch zur Schlacht fiihre; denn glaubt mir, es wird der 
letete Kampf des letzten Indianers wr Florida werden’’ (Vol. I, 
p. 114). Later the chief says: ‘‘Veremigt hatte unser Volk die 
weisse Brut in Florida erdritickt . . . wuneinig aber, wie wir 
sind, wird ein Stamm nach dem andern fallen, bis das Herz des 
letzten Semnrnolen aufgehort hat zu schlagen’’ (Vol. III, p. 219). 
In the same novel Eleanor, her husband, Frank Arnold, and her 
father, Forney, visit Trenton Falls in New York, and there meet a 
solitary Indian, of whom we read: ‘‘Der Fiihrer theilte ihnen mit, 
dass dieser Mann der letzte Hiuptling des noch vor nicht vielen 
Jahren so méehtigen Volks der Oneidas sel. . . =. (Vol. IV, 
p. 132). 

‘Carl Scharnhort, Abenteuer eines deutschen Knaben in 
Amerika’ (1863), is an interesting story of German emigration to 
America. The German lad, Carl Scharnhort, develops into a 
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wonderful huntsman among the Indians: in the West, a sort of 
youthful Leatherstocking. In the same novel, Daniel, the negro, 
receives the name of ‘‘Sptirer’’ from the Indians for his skill in 
taking up trails, an epithet which suggests the English ‘‘Path- 
finder. ”’ 

In Strubberg’s ‘Alte und neue Heimat’ (1859) is a passage 
which bears testimony to Cooper’s popularity in Germany and 
his influence upon certain of his readers. The author deseribes 
the arrival of German emigrants in Galveston, Texas: ‘‘Man er- 
blickte purpurfarbene und rothe, mit Schniiren reich besetzte 
Paletots, spanische Uberwiirfe mit aufgeschlitzten, weiten Ar- 
meln, italienische Anzuge nach Rinaldo Rinaldini und Masaniello. 
Lederanziige nach Natt aus Cooper’s Letzten der Mohkaner, 
Strumpfmutzen, mittelalterliche Reiterhiite mit aufgekrampten 
breiten Randern und mit Federn, spitze graue Filzkappen, wie sie 
die Narren auf deutschen Maskeraden zu tragen pflegten und 
Stiefel-Facons aus allen Jahrhunderten, in denen solche getragen 
wurden.’’ This is a picture, though probably exaggerated, of a 
certain class of German youths, who, lke the poet Lenau, were 
attracted to America out of love for romance and adventure. 

MoOLLHAUSEN.—Of those German novelists who have identi- 
fied themselves with America none more deserves to be called 
the German Cooper than Balduin Mollhausen (1825-1905). His 
great command over American material, his skill in the portrayal 
of character, and his ability in the handling of a plot give him the 
most prominent place among the writers of transatlantic fiction. 
Like Cooper, too, he wrote a number of excellent sea novels, 
which give him an enviable place among the German writers of 
this speeies of fiction. Mollhausen had come to America about 
1849, and early in 1850 joined the expedition of Duke Paul of 
Wiitembere to the Rocky Mountains. He returned to Ger- 
many in 1852. In April, 1853, he again sailed to America and. 
there received a position as topographer in a government expedi- 
tion conducted by Lieutenant Whipple for the purpose of investi- 
gating the nearest route for a railroad to the Pacific. Mollhausen 
returned to Germany in 1854. In 1857 he was again on his way 
to America, now as assistant to an expedition sent by the United 
States Government under Lieutenant Ives to explore and survey 
the Colorado River. From this expedition he returned to Ger- 
many in 1858. On these various journeys Mollhausen had en- 
joyed an excellent opportunity to study life in America, especially 
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that of the pioneer and the Indian in the Far West, and he used 
his observations to good advantage. From the time of the 
appearance of his first work ‘Tagebuch einer Reise vom Missis- 
sipp] nach den Kiisten der Sudsee’ (1858) to his death in 1905 
he published more than 150 volumes of fiction, nearly all of which 
deals with America, and much of which portrays life among the 
Indians. 

Mollhausen was born a year after the first German trans- 
lation of any novel of Cooper; his boyhood was passed during 
the period of Cooper’s greatest popularity in Germany; he had 
himself been an eye-witness of border life, and had seen the 
American frontier as it receded to the Pacific; he had lved to 
see the popularity of Cooper wane after three quarters of a cen- 
tury: and he himself was the last exponent of Cooperian fiction 
in Germany. 

Mollhausen had had opportunities for seeing western Amer- 
ica as possibly no other German writer, and but few American 
writers had enjoyed in those early days. But Molihausen, like 
Cooper, saw the world with the eyes of a romanticist. This did 
not prevent the author from giving adequate portrayals of the 
rougher elements of Western life, though we can recognize an 
endeavor to subordinate such matter. He followed no new paths 
in fiction. Of an artistic temperament, to which his many beauti- 
ful water-colors and oils testify, he tried to bring his  subject- 
matter within the confines of literary form. From a purely liter- 
ary standpoint, therefore, his novels surpass those of Sealsfield 
-and Strubberg, though cast in an established form. In the light- 
ness and variety-of his character-sketching and in his humor he 
often suggests Dickens. Though Mollhausen was by no means 
lacking in originality, there is nevertheless sufficient evidence in 
his works to testify to the stimulating force of Cooper’s novels. 
Of these, ‘The Last of the Mohicans’ has probably left most abun- 
dant traces in the-avorks’of his followers. In ‘Wildes Blut’ (1886) 
are the following ‘‘Nachklange’’: The medicine man saxs_ of 
himself: ‘‘Towaka Koti lebt noch. Nie freite er um ein Kaskas- 
kia-Madechen. Paart der Fuchs sich mit dem Eichhorn? Nein. 
Towaka Koti ist der Letzte seiner Familie.’ Later the old In- 
dian woman says: ‘‘Die Haniks sind versehwunden. Ich bin 
die letzte Hanick Wisah; denn mein Sohn Wiskun wird vor mir 
sterben.’’ In ‘Die Soldlinge’ (1892) Mollhausen has emploved the 
interesting material of the city builders in New Mexico, and the 
relations of the Zunis with the Azteks and Tolteks. In this work 
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the fate of the aged Zuni Ahuitzotl, last king of Anahuac, the 
last of the Azteks, in his grotto in the Casas Grandes, also harks 
back to ‘The Last of the Mohicans.’ 

Mollhausen’s novels contain many bits of splendid realism. 
However, many of his prominent characters are purely romantic 
in nature, and frequently enough suggest the Cooperian character. 
Such are the half-breed indian maid Coralle, the foster-daughter 
of Miss Lonesome, the proprietress of a frontier store in Mis- 
sour! im the novel ‘Die Einsiedlerinnen’ (1873) ; Lilae, the Indian 
girl who dies of unrequited love in ‘Die Tochter des Konsuls’ 
(1880) ; the white child Charitas in ‘Der Leuchtturm am Michi- 
gan’ (1883); and Taito, the stolen white child adopted by the Ki- 
oways in ‘Dic Trader’ (1884). Some of these characters also bear 
strong traces of Rousseauism. 

In the story ‘Der Hornfrosch in Reliquien’ (1865) Mollhau- 
sen seems to alm at a realistic effect by placing a Cooperian In- 
dian in contrast. In this story is Oglala, an Indian warrior, who 
‘‘dureh seine aussere Erscheinung nicht wenig an die romanti- 
schen Gestalten Cooper’s erinnerte.’”’ 

In ‘Der Talisman’ (1894) Jurassic, the daughter of the natur- 
alist Bloomfield, a breezy Amazon-like maid, 1s kidnapped and 
held for ransom by some Western ruffians in complot with the 
Indians, an episode which may have been suggested by the kid- 
napping of Laura in ‘The Last of the Mohicans.’ 

Cooper’s Natty Bumpo, one of the most original creations 
in American fiction, is a character which few writers of Indian 
tales have been able to resist. The trapper or guide of Western 
America is a favorite character with Mollhausen, and appears 
again and again in his works. In ‘Der Halbindianer (1861) ap- 
pears the fine old trapper and guide Lefévre with his characteris- 
tic expressions ‘mile tonnere, sacre tonnerre,’’ and ‘‘sapristi.’’- 
One of the best characters in ‘Der Majordomo’ (1863) is the old 
backwoodsman and trapper Gale, who lives in the Tulare - Valley 
and cannot tell a book from a hoe-cake. In ‘Der Talisman’ 
(1894) we meet the old guide Vilanderie, ‘‘Fallensteller und 
Fahrtensucher’’ (elsewhere the usual translation for ‘‘ Pathfinder”’ 
is ‘‘Pfadfinder’’). In the same novel is introduced the Canadian 
trapper Laboux. He is deseribed as follows: *‘ Hr war ein langer, 
hagerer Mann. von dem man hatte behaupten mogen, dass die von 
der Priirie hereinwehende Luft eine ahnliche Wirkung auf ihn 
austibte, wie auf einen gefallenen Biiffel, der von den Wolfen 
verschont geblieben, allmihlich zu einer Mumie ausdorrt. Mit 
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seinem listigen Waschbarengesicht, auf dem nur wenige diirftige 
Bartproben sichtbar waren, stand im Einklange eine eigentiimliche 
Wortkargheit, ohne dass ihm deshalb Menschenfeindlichkeit oder 
Mangel an Gastfreundschaft hatte zum Vorwurf gemacht wer- 
den durfen.’* In ‘Das Fegefeuer in Frappes Wigwam (1900) fig- 
ures the well-known French guide Vilandrie (probably identical 
with Vilanderie in ‘Der Talisman’). In all these characters the 
reader will easily recognize something familiar. They possess, to 
a greater or less extent, the characteristics of their famous proto- 
type, the Leatherstocking. Mollhausen was, however, by no 
means a slavish imitator. It may even be unjust to say that 
Cooper’s Leatherstocking has served as a model for the above- 
mentioned characters. The trapper is one of those figures which 
eannot be disassociated from frontier hfe. As one of the most 
picturesque characters of early American civilization he was 
bound to find his way into fiction sooner or later. 

The interest Mollhausen possessed in Cooper is manifested 
in a passage from his ‘Tagebuch elmer Reise vom Mississipp! 
nach der Siidsee’ (1858), in which he speaks of his travels with 
the Ottoe Indians during his first stay in America. He writes: 
“‘T learned to look with pride on my ragged mocassins and 
scarred feet, and to laugh at the icy north wind blowing on my 
naked breast. . . . I felt in the most joyous spirits, and 
seemed to be realizing the dreams of my youth (dreams conjured 
up certainly by Cooper and Washington Irving), when I sent a 
bullet through the skull of a bear, or gave some mighty stag the 
coup de grace.’’ 

The taste for Indian fiction which Cooper’s works had _ cre- 
ated in Germany was not easily satisfied. It was not long: before 
the works of J. K. Paulding, F. Marryat, Dr. Robert Bird, W. 
G. Simms, Sir Charles Murray, Captain Mayne Reid -and- many 
less-known writers were also translated into German and found 
many eager readers. Parallel to this current of ‘translations 
from the above English and American writers flowed another 
from French sources. In France Cooper’s works had also called 
forth a group of Indian writers whose works were in turn also 
translated into German. Gabriel Ferry (pseudonym for Louis 
de Bellemarre), Paul Duplessis and Gustave Aimard became 
well-known names in German fiction. Among other German 
writers of Indian fiction, the best known are Friedrich  Ger- 
stacker, Ernst Freiherr von Bibra, Friedrich Pajeken and Karl 
May. These with many others have received consideration in 
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my article ‘The American Indian in German Fiction.’ It would 
be difficult and perhaps useless to investigate this vast mass of 
Indian. fiction with the purpose of discovering in it any direct 
influence of Cooper’s works. But whether these German writers 
received inspiration directly from the novels of Cooper or indi- 
rectly through the medium of such American, English or French 
works as were themselves inspired by Cooper, the fact neverthe- 
less remains that 1t was Cooper’s novels which stimulated and in 
many instances furnished the immediate impetus for the pro- 
duction of this great mass of Indian hterature. 


Ill. COOPER’S TRAVELS IN GERMANY 


Unlike Cooper’s first literary endeavor ‘Precaution’ (1820), 
which was a failure, his second novel ‘The Spy’ (1821) was 
immediately received with suecess. In a few months it had 
enjoyed a sale greater than any other American novel. Karly in 
1822 the novel was published in England. In the summer of 
1822 it appeared in French. In 1824 it was translated into Ger- 
man. It was this novel which assured Cooper’s success on the 
Continent. ‘The Pioneers’ (1823) and ‘The Pilot’ (1824) were 
also immediately translated and only served to increase his popu- 
larity.. With the appearance of ‘The Last of the Mohicans’ 
(1826) Cooper was at the very height of his fame. These suc- 
cesses made it financially possible for him to realize an old desire 
to visit the countries of Europe. After having first been ap- 
pointed consul at Lyons by Secretary of State Henry Clay, 
Cooper sailed for Europe with his family in June, 1826. An 
outline of his travels, according to Lounsbury, follows: After a 
short stay in England, Cooper went to France where he arrived 
July 18, 1826. He remained in or about Paris until February, 
1828, when he returned to England. In June ke returned to 
France by way of Holland and Belgium. In July, 1828, he set- 
tled in Berne, Switzerland. In October he crossed the Simplon 
Pass and stayed in or near Florence during the following win- 
ter and spring. Having given up his position as consul he 
remained in Rome during the winter of 1829-30. In the spring 
of 1830 he went to Venice and thence across the Tyvrolese Alps 
to Munich. Later in the year he settled in Dresden. At the out- 
break of the July Revolution he hastened to Paris, where he 
remained until his return to America in November, 1833. 

We are only interested here in his travels in Germany for 
which the best authority is his own account as given in his 
‘Sketches of Switzerland.’ By an American. They appeared in 
two parts of two volumes each in 1836. The title of the Ene- 
lish Edition of Part One was ‘Excursions in Switzerland ;’ of Part 
Two ‘A Residence in France; with an Excursion up the Rhine, 
and a Second Visit to Switzerland.’ 

In the first part of these Sketches he tells of his excursion 
from Paris through Burgundy to Berne, Switzerland, in 1828. 
He shows himself a student of Swiss history and an appreciative 
observer of Alpine scenery. From Berne he journeyed to the 
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Bernese Oberland and to Thun; also he passed through a part 
of the canton of Zurich and came to a spot where ‘‘three posts 
marked the contiguity of Baden, Zurich and Schaffthausen.’’? In 
this vicinity he caught glimpses of a ‘‘fortress on a high rock, 
ealled Hohentwiel, in Wurtemburg,’” which Scheffel was later to 
celebrate in his ‘ Mkkehard.’ 

Cooper’s knowledge of German seems, at least at this time. 
to have been very limited. On the way to St. Gallen, he notes, 
p. 152: ‘‘ Beggars had been a blot cn the scenery for the last day 
or two; . . . we had paused to rest ourselves, on the side 
of this mountain, when two or three children came scrambling 
from a cottage, on the usual errand. The oldest was searcely 
two years old. The last was an infant of rare beauty; fair, with 
the eves of an angel, and perfectly golden hair. . . . The 
httle cherub plaintively sped, as she approached, as near as we 
could understand, ‘pity, pity.’ ’’ In a foot note Cooper explains: 
“Greater acquaintance with the German has since shown me that 
the little thing merely uttered the common entreaty of ‘‘ bitte, 
bitte,’ or ‘pray do.’’’ However, in the same volume the novelist 
speaks of studying the reports of one or two German writers who 
had traveled in the United States, from which we infer that the 
novelist liad made rapid progress. 

In Volume II we follow Cooper to Lake Luzerne, where he 
visits the Tell country. Also he stops at Glaris, mentions its 
cheese, the celebrated Schrabzieher, and conjectures the deriva- 
tion of its name.'® He next follows the Upper Rhine and ex- 
plores the Grimsel, Furea, and St. Gotthard passes. Having 
returned again to Berne, he set out for Italy by way of the Sim- 
plon Pass. ‘The second volume closes. with his arrival in Milan. 

More than half of the third volume is taken up with his expe- 
riences in Paris. In the latter part we find Cooper and_ his 
family on their way to Belgium in an old ecaleche which had been 
enlarged to accommodate two servants, one of whom was a 
Saxon girl hired in Germany. Krom Brussels they journeyed 
by way of Louvain, Liege, and Spa, to Aix-la-Chapelle (Aachen). 
This trip took place in 18382. He comments upon the ancient cathe- 
drval, Charlemagne’s chair, and the painted glass. At Berghem, 


‘6'The name, so far as my knowledge extends is compounded of ‘Ziegen’ (goats) 
and some local word that means either plant, or the name of a plant. ‘The latter, 


however, is purely conjecture ‘Busch’ is shrub, in German, but ‘schrab’ sounds so 
near it, that I dare say it is some obsolete word of the same signification, although 
it is no more than fair to repeat to you that this is sheer conjecture.’ (Vol. IT, 
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a few stations beyond Aachen, he is visited by the postmaster and 
his- clerk, the latter asking him if he were the man who wrote 
books! He is impressed with the homage Germans pay men of 
letters, and in this connection relates an interesting incident con- 
cerning the poet Tieck, which came to his notice while in Dresden." 

The party advances to the borders of the Rhine and finally 
enters Cologne. After the fashion of a modern tourist, Cooper 
visits the cathedral, the house in which Rubens was born, and the 
relics of the eleven thousand virgins. Also he buys some Cologne 
water. The city itself he finds ‘‘the dirtiest and most offensive we 
have yet seen, or rather smelled in Europe.’’ The novelist continues 
up the Rhine, speaks of the Drachenfels, relates the legend of 
Nonnenwerth, and lodged for the night in the former convent 
which had been converted into an inn. Here he experienced the 
unique feeling of being called ‘‘Herr Graf!’’ The party loitered 
much on the way to examine the ruined castles. A minute de- 
scription of the Rheinstein, called the Ritterstein by Cooper, is 
given. Also he gives an account of the halt at Rudesheim, where 
he tried a bottle of ‘‘Hinterhausen’’ to his dinner and imme- 
diately became a convert to it. But he remarks, ‘‘one cannot 
drink a gallon of it with impunity.’’ He discourses at length 
upon the qualities of the wines of this celebrated region. He 
regrets not to find any traces of the ruins of Charlemagne’s cas- 
tle at Ingelheim and exclaims: ‘‘Such is the difference between 
the false and the true Roman!’’ From Biberich the journey con- 
tinued to Wiesbaden, and thence to Frankfort on the Main. 
Much of this ground Cooper seems to have covered the year 
before when he sojourned for a longer time in Dresden, and his 
accounts are therefore frequently somewhat brief. In Heidel- 
berg the novelist revisits the castle, but has grown more critical, 


17 Cooper’s sketches being difficult of access, it may be permitted to quote this 
incident at length: ‘We had itodgings in a house directly opposite the one inhabited 
by Tieck, the celebrated novelist and dramatist. Having no proper means of intro- 
duction to this gentleman, and unwilling to obtrude myself anywhere, I never mace 
his acquaintance, but it was impossible not to know, in so small a town, where so 
great a celebrity lived. Next door to us was a Swiss confectioner, with whom | 
occasionally took an ice. One day a young man entered for a similar purpose, and 
left the room with myself. At the door he inquired if I could tell him in which of 
the neighboring hotels M. Tieck resided. I showed him the house and paused a 
moment to watch his manner. which was entirely free from pretension, but which 
preserved an indescribable expression of reverence. ‘Was it possible to get a glimpse 
of the person of M. Tieck?’ ‘IT feared not; some one had told me that he was going 
to a watering-place.’ ‘Could T tel! him which was the window of his room?’ This 
I was able to do. as he had been pointed out to me at it a few days before. I-left 
him gazing at the window, and it was near an hour before this quiet exhibition, of 
heartfelt homage ceased by the departure of the young man. (Val. 2 of Part 
Second, p. 199 f.) 
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and pronounees the ruins ‘‘vast, rather than fine.’’ The journey 
continued up the Neckar to Ludwigsberg. While standing on a 
baleony of the palace of the Princes of Wurtemberg, the guide 
pointed out the little hamlet of Marbach, the birthplace of Sehil- 
ler. Cooper seems to have been an admirer of the great poet. 
He writes (Vol. II, p. 25 of First Ed., Part Second): °° Few men 
ean feel less of the interest that so commonly attaches to the 
habits, habitations and personal appearance of celebrated men, 
than myself. The mere sight of a celebrity never creates any 
sensation. Yet I do not remember a stronger conviction of the 
superiority enjoyed by true over factitious greatness, than that 
which flashed on my mind, when I was told this fact. That 
sequestered hamlet rose in a moment to an importance that all 
the apphances and souvenirs of royalty could not give to the pal- 
ace of Ludwigsberg. Poor Schiller! In my eyes he is the Ger- 
man genius of the age. Goethe has got around him one of those 
factitious reputations that depend as much on gossip and tea 
drinking as on a high order of genius; and he is fortunate in 
being a coddled celebrity—tfor you must know there is a fashion 
in this thing, that is quite independent of merit—while Schiller’s 
fame rests solely on its naked merits. My life for it, that it lasts 
the longest, and will burn brightest in the end. The schools, and 
a prevalent taste and the ecaprice of fashion can make Goethes in 
dozens, at any time; but God only creates such men as Sehiller.’’ 

From Ludwigsburg the party went to Stuttgart. At the inn ~ 
Cooper learned with regret that Sir Walter Scott had passed but 
two days before. Beyond Tiibingen they saw the ruined eastle 
of the Hohenzollern, and then continued to Schaffhausen by way 
of Tutthngen. Finally they find themselves again in Switzer- 
land and seem to be much pleased when they arrive in Zurich. It 
so happened that Cooper’s great forerunner in Indian fiction, 
Chateaubriand, was in Zurich at the same time. Unfortunately, 
the two great writers were destined not to meet. Concerning this 
instance Cooper says (p. 40): ‘‘M. de Chateaubriand is in the 
same hotel as ourselves, but it has never been my fortune to see 
this distinguished writer to know him, even accidentally ; although 
I afterwards learned that, on one occasion, I had sat for two 
hours on a bench immediately before him, at a meeting of the 
French Academy. My luck was no better now, for he went away 
unseen, an hour after we arrived.”’ 

When Cooper went to Europe in June, 1826, he took with 
him an unfinished novel. It was finished in Paris and published 
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as ‘The Prairie’ in May, 1827. Cooper’s popularity in Europe 
made it possible for five editions of this novel to appear simul- 
taneously, one of which appeared in Berlin. ‘The Water-Witch’ 
was written in Italy. It was Cooper’s intention to have it pub- 
lished in Rome, but the censor found Cooper’s Americanism too 
assertive and asked the author to alter the manuscript. Cooper 
in consequence took it with him to Germany and had it published 
in Dresden. ‘The Water-Witch’ was for some time the last novel 
to deal with America. During the remainder of his stay in 
Europe he turned to other fields for his material and with no 
great success. We have mentioned Cooper’s hasty return from 
Dresden to Paris upon the outbreak of the July Revolution in 
1833. His interest in European polities led him to write three 
novels, each of which has Europe for its scene of action. Louns- 
bury has pointed out that the weakness in these novels lay, not in 
the fact that Cooper was dealing with foreign material, but that 
he was writing with the purpose of enforcing political opinions. 
They are ‘The Bravo’ (1831), ‘The Heidenmauer’ (1832), and 
‘The Headsman’ (1833). Only the second interests us here. 

The subject for ‘The Heidenmauer’ was suggested to Cooper 
upon his journey in the valley of the Rhine. In the introduction 
to the third volume of his ‘Sketches in Switzerland’ (1836), he 
gives the time of the trip as 1832, but intimates several times in 
~ the course of the Sketches that he had previously made a Rhine 
journey. However, the outline of the journey as given in the 
Introduction to ‘The Heidenmauer’ is almost identical with that 
in the Sketches. In the Sketches the journey is continued from 
Heidelbere to Stuttgart, and then through a part of the Black 
Forest to Zurich. In the Introduction to ‘The Heidenmauer’ the 
party of four drive in a light caleeche from Heidelberg to Mann- 
heim. Thence it is their intention to travel on by way of Kaisers- 
lautern and the great Napoleon road to Paris. They had already 
crossed the plain of the Palatinate when the illness of one of the 
party caused them to halt in the town of Duerekheim which had 
once been the residence of the Princes of Leimingen. The party 
lodged at the sign of the Ox. On asking his host about the 
ruins on the near mountains, the novelist was informed they were 
those of the Abbey of Limburg and of the castle of Hartenburg. 
‘“What! a rumed abbey, and a ruined eastle, too! Here is suf- 
ficient occupation for the rest of the day. An abbey and a eas- 
tle!’’ ‘‘And the Heidenmauer, and the Teufelstein.’’ ‘‘How! 
a Pagan’s Wall, and a Devil’s Stone! You are rich in euriosi- 
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ties!’’ Together with the village tailor who knew some French, 
Cooper's German being, as he informed the host, far from 
classical, they set out to visit the places of interest. After seeing 
the ruins of the abbey and the castle, Cooper sought information 
about the Pagan Wall. The ‘‘Heidenmauer’’ was supposed to 
be the spot where Attila had camped during the winter before 
he crossed the Rhine and marched against the Romans. The 
wall was, however, supposed to be the work of the Romans 
themselves. The Devil’s Stone nearby was a natural rock upon 
which sacrifices were thought to have been made. These objects 
of interest and the legends told him in the inn at Duerekhein 
furnished Cooper with material for the novel. ‘‘The following 
pages,’’ he wrote, ‘‘are the offspring of the convocation held in 
the parlor of the Ox.’’ ‘The Heidenmauer’ has little to remind 
us of the author of the ‘Last of the Mohicans;’ m fact it 1s one 
of the least readable of Cooper’s novels. It is a tale of the 
period of the Reformation and has for its theme the schism _ be- 
tween the barons and the church, with special reference to the 
disputes between the communities of Duerekheim and of Lin- 
burg over the vineyards. Emich of Leiningen, representing the 
community of Duerckheim, and the Abbott of Limburg, repre- 
senting the interests of the Church, enter upon a drinking-con- 
test, ‘‘the well-known debauch of Hartenburg,’’ in which Emich 
is victorious and Limburg releases its claims upon the vineyards. 


IV. COOPER AND GERMAN CRITICISM 


Cooper had all his hfe to suffer comparison with his great 
British contemporary, Sir Walter Scott. This was certainly 
unfortunate and yet inevitable. When Cooper’s first novel 
appeared Scott was at the height of his fame and even more 
popular in America than abroad. Cooper’s second novel, ‘The 
Spy,’ had to bear comparison with Seott’s ‘Antiquary,’ which was 
published simultaneously. Yet there were many literary people 
in England who looked upon Cooper as the equal of Scott. The 
latter himself was much impresed with ‘The Pilot,’ which Cooper 
had published in 1823 to convince his friends that the author of 
‘The Pirate’ (1821) was not a seaman. The English periodicals, 
however, were very sparing with their eulogies and thought it 
sufficient praise to call him ‘‘the American Seott,’’ an epithet 
which has adhered to Cooper ever since. At times this term was 
used as complimentary to Cooper, but sometimes, too, to express 
Cooper’s inferiority and dependence. It has been pointed out 
that Continental critics favored Cooper as the equal and even 
the superior of Scott... In contemporary German reviews 
Cooper’s relations to Scott are frequently dwelt upon. Of course, 
the German reviewers were sometimes dependent upon the _ re- 
views in English periodicals, which were often antagonistic to 
Cooper. The following reviews culled from German periodicals, 
may serve as Interesting examples of contemporary criticism: 

‘Literarisches Conversations-Blatt.’ Nr. 167. 21. Juli, 1824. 
‘Der Ansiedler, oder die Quellen des Susquehanna.’ Aus dem Eng. 
des Amerikaners Cooper, von *r. Drei Theile. Lpz. 1824. 8.— 
Und ware es nur der Neuheit wegen, indem der Roman einen 
wenig bekannten Schauplatz uns eroffnet, wiirde das Buch an- 
ziehen; aber es hat reellere Verdienste, die ihm bleibende Werth- 
sechatzung versichern. Der Verfasser fiihrt uns mit der Leben- 
digkeat und der edeln Hinfalt cines Scott die Gegenden von einem 
Theile seines Vaterlandes und deren Bewohner vor; wir erken- 
nen aus der Art der Darstelhung auch ihre Wahrheit, gleich wie 
man aus dem treffich gemalten Bildniss einer uns unbekannten 
Person die Treue der Abbilding behaupten kann; . . . Wash- 
ington Irving hat uns Europiiern bereits bewiesen, dass unsre Ge- 
eenfiissler es kiihnlich mit unsern besten Romanendichtern auf- 


18Cf. R. W. Griswold. ‘The Prose Writers of America.’ Phila., 1847, 2d Ed. 
Also T. R. Lounsbury. ‘James Fenimore Cooper.’ 1888. 
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nehmen konnen, und Cooper bestatigt durch vorlegendes Werk 
diesen Glauben. In Irving’s ‘ Bracebridge-Hall’ sehen wir seltner 
die amerikanische Volksthiimlichkeit abgeschildert als die Win- 
druéke, welche auf ihn, den Burger der Vereinigten Staaten, die 
Sitten und aussern Erscheinungen der alten Welt, fiir ihn eine 
neue, machten. Cooper hingegen geht durchaus nicht darauf 
aus, Betrachtungen und Vergleiche tiber Khemals und Jetzt, zwi- 
schen der alten und der neuen Welt anzustellen, er erzahlt eine 
Geschichte, die sich zu Ausgang des vorigen Jahres in einer An- 
siedelung in Nordamerika zutragen gekonnt, erwahnt von der 
nachsten Vergangenheit nur das zur Verdeuthchune der Bege- 
benheiten Nothwendige, ohne daran zu denken (so scheint es). 

Er versteht es, den gemischten Zustand eier werdenden 
Gesellschaft sammt der Nationalitait eines immer mehr zum volh- 
gen Verloschen sich neigenden Urvolks vor dic Augen zu _ brin- 
gen, Colonisten und Indianer in Verhaltnisse zu versetzen, wo 
sie ihre Gesinnungen und Geftihle, ihr Wesen in seiner Ganzheit 
enthtillen konnen, er zeigt den Menschen in jeder Abstufung der 
Cultur und Alles wie ohne Absicht, aber mit dem Auge, der 
Hand eines Meisters. . . . Da nicht zu bezweifeln, dass die 
Ansiedler, und sollten sie die Landsleute kiihl aufnehmen, eine eu- 
ropéische Beriihmtheit erlangen werden, die Nattirlichkeit, die 
schone Innigkeit des Gefiihls, die Klarheit der Ideen des Ver- 
fassers, ihm in Deutschland Freunde und Anhanger erwerben 
wird, so ist voraus zu setzen, dass der Verfasser . . . die har- 
rende Lesewelt bald mit Romanen beschenken wird, die, wenn 
sie Familienahnlichkeit besitzen, den besten Dichtungen in der 
Gattung sich kiihnlich an die Seite stellen diirfen. 

‘Literarisches Conversations-Blatt.’ No. 1938. 20. August 
1825. ‘Uber den Spion von Cooper.’ Ich habe nun drei Romane 
van Cooper, und wahrscheinlich (?) in der Folge, wie sie er- 
schienen sind gelesen: Die Ansiedler, den Lootsen, und eben 
jetzt den Spion . . . wer sie als blosse Romane hest, kann 
mit Recht sagen: Fragmentarisches Zeug! Rohe Colonisten, toll- 
kopfige Matrosen. Mord- und Brandgesindel im _ Birgerkrieg. 
bald mit Albrecht Diirer’scher Kleinlichkeit, bald in kolossalen 
Umrissen dargestellt, machen noch keinen Roman. . . . Wenn 
Cooper hiibsch bei seinen brittischen Stammesgenossen in die 
Sehule gegangen ware, hatte er’s anders gemacht. 

‘Literarisches Conversations-Blatt.’ Nr. 4. 5. Januar, 1820. 
‘Der Lootse von dem Amerikaner Cooper.’—-In this chatty re- 
view of ‘The Pilot,’ one German friend says to another: ‘‘Das Bild 
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eines kraftigen Lebens, eines kiihnen Todes, wie Tausende es le- 
ben, Tausend ihn starben, hat mich aus der Lahmung meines 
Werktagslebens gehoben. Es bot mir, neben dem raisonirenden 
und erraisonnirten Muth, mit dem ich den schleppenden Gang mei- 
nes btirgerlichen Lebens hinschreite. eine Ideenreihe, die mich 
freudig aufregte; ich weiss nun wieder Menschn, die ich benei- 
den kann, und habe wieder einen Maasstab fiir den Werth der 
Entsagune, die mir mein ruhiger Wohlstand, meine burgerliche 
Bestimmung zur Pflicht macht.’’ 

‘Literarisches Conversations-Blatt.” 28. Dezember, 1826. 
‘Cooper’s neuester Roman, The Last of the Mohicans.’—Cooper, 
der ‘‘ereat American novelist,’’ triit immer noch mit dem sonst 
sogennannten ‘‘great Unknown’? in England ktihn in die Sehran- 
ken und steht mit Radcliffe, Washington Irving, Walpole und 
seinem Landsmann Brown auf einer Lainie, nur ist Seott mehr 
noch der Mann des Volkes und um Vieles fruechtbarer und 
schreibseliger als der Amerikaner, der nach seinem eignen Aus- 
drueck und Gestiindniss, grosstentheils ‘‘to please himself’’ 
sehreibt .  . . Freilich wird er sonach weniger reich im Pro- 
duciren sein als Scott; aber er wird langer produktiv bleiben, und 
seine Werke werden im Fortsehritt der Zeit mehr Jugendfrische 
und Neuheit bewahren. Fur den deutschen Leser hat schon der 
Schauplatz seiner Romane ein gewisses Interesse. Amerika ist 
auch der Schauplatz seines neuesten Romans, ‘The Last of the 
Mohicans.’ Seine Kinbilduneskraft findet hier das reichste Feld 
fiir die Schilderung der eigenthiimlichen Reize des Landes, die 
er sorefaltig studirt zu haben scheint, fiir die Darstellune von 
Charaktern nordamerikanischer Wilden und ihrer. Sitten, und 
fiir die Folge von Scenen, die den Leser in steter Spannung hal- 
ten. 

‘Blatter fur literarische Unterhaltung’ (earlier, ‘Lit. Conversa- 
tions-Blatt.’) 4. Angust, 1827.—'Cooper’s neuester Roman.’— 
Welthteratur und doch Tageslteratur! Die Aussichten, welche 
sich in dergleichen -Unternehmungen fiir die Weltliteratur erdff- 
nen, sind so gross und weit, dass man davon den Schwindel be- 
kommen konnte. Wir ziehen uns daher von ihnen zurtick und 
wenden uns zu dem neuesten Roman des nordamerikanischen 
Walter Scott. . . . Denn jener Roman, ‘The Prairie,’ deutsch 
‘Die Prairie’ betitelt, ist, wie verlautet, héchstens in vier Lindern 
und drei Sprachen gleichzeitig erschienen, in der Originalsprache 
za New York und London, franzdsisch in Paris, und deutsch zu 
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Berlin. . . . Was a la Walter Scott heisst, das kann man 
jetzt in jeder Schnittwaarenhandlung lernen, entweder von der 
Ladenmamsel oder von der Waare selbst. . . . Ich selbst re- 


censire jetzt in einem Schlafrocke und einer Nachtmiitze a la 
Walter Scott. 

Denn der neue Cooper’sche Roman muss jedem, auch dem 
mittelmassigsten T'alent—und so hoch stelle ich mich selbst— 
Muth und Lust einfldssen, sich einmal a la Walter Scott zu versu- 
chen, wenn wir namlich sehen, wie wenig dazu gehort. 

Wir finden in Cooper die ganze Breite seines Vorbildes, und 
uberhaupt eine bis auf Bande und Kapitel nachgemessene Gleich- 
heit des Umfangs. Aber wahrend Seott’s Breite durch eine cha- 
rakteristiche Malerei und abwechselnden Colorit ausgeftillt er- 
scheint, malt Cooper uns fast nur Landschaften, Kleidungen und 
Stelungen vor, ohne in irgend einer Ausfitihrung tief in das Innere 
seiner Charaktere einzudringen, sodass seine Malerei in Ver- 
gleich mit der seines Vorbildes sich als eine oberflachliche zeigt. 
Die behagliche Bequemlichkeit der Seott’schen Erzahlungsweise 
hat Cooper auch angenommen, aber ihm fehlt die leichte grazidse 
fronie, die diese Manier angenehm macht. Die untergeordneten 
originellen Charaktere der Secott’schen Romane hat der Ameri- 
kaner dadurech leicht zu ersetzen vermocht, dass die indianische 
Fremdartigkeit seines Lokals, oder die eigenthiimlich neuen und 
zum Theil seltsamen Verhaltnisse europaischer Colonisation in 
dem jungfraulichen Lande der grossen Strome und Seen ihm 
Originalitaten darboten, die auch ohne bedeutende innere Indi- 
vidualitit, schon durch ihre daussere Stellung und Beschaftigung 
das Interesse des europadischen Lesers als tiberseeische Wunder- 
menschen in Anspruch nehmen. . . . Betrachten wir diesen 
Romanstoff ohne Riieksicht auf das Fremdartige und Originelle, 
welches amerikanische Natur und Lebensweise ihm geben, so er- 
scheint er keineswegs neu oder geistreich in seiner Erfindung. In 
der Behandlung desselben erkennen wir aber im _ allgemeinen 
mehr kiinstliche Geschicklichkeit als echte Kunst, mehr Manier 
als Styl; tiberall ein Hinarbeiten anf Effekt und Spannung, Angst 
oder Uberraschune, und alle Scenen und Begehungen geben sich 
dem Leser nur zu deutlich als berechnet auf dieses unwesentliche 
Ziel kund. 

‘Blatter fiir literarische Unterhaltung.’ 13. Januar, 1829. 
‘Die Nordamerikaner, geschildert von einem reisenden Jungge- 
sellen.’ Aus dem Enelischen des Amerikaners Cooper. Stuttgart, 
1828. The following critique was borrowed from an English 
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paper: ‘‘Wir sind keine Feinde cines massigen Nationalstolzes, 
ja selbst Nationalvorurtheile finden, massig ausgesprochen, an uns 
Vertheidigung; allein die Art und Weise, wie Herr Cooper, der 
Romandichter in diesem Buch von Amerika spricht, tibersteigt 
doch alle Grenzen des Erlaubten. Englands oder Spaniens Na- 
tionaldiinkel ist nichts gegen diesen amerikanischen, wie alle Lan- 
der und Volker nach ihm niehts gegen Amerika. Ja mehr, Arka- 
dien ist ein Elsternest gegen Amerika, Eldorado, eine arme Wiiste. 
und das Paradies selber nicht werth, mit Amerika verglichen zu 
werden. Kurzum, Herr Cooper zeigt sich uns in diesem Buch als 
der grosste Windmacher, der je Biicher geschrieben hat, und le1- 
der oft genug auch ebenso sehr ohne Urtheil wie ohne Wahrheits- 
hebe. . . . Nach ihm sind die Amerikaner 


‘Das grosse fehlerlose Ungeheuer 
Das nie ein sterblich Aug erblickt.’ 


Sie sind nach des Verfassers Worten das thatigste, witzigste, 
betriebsamste, ordentlhchste, massigste, kraftigste, edelste, gerech- 
tigste, mannlchste, weiseste, unschuldigste, freisinnigste, eivilisir- 
teste, geistvollste, erleuchteste, standhafteste, tugendreichste, hie- 
derste, machtigste, einsichtvollste, tapferste, freiste, wohlregier- 
teste, erhabenste, reinste, feinftihlendste, ausserordentlichste und 
wunderwiirdigste Volk, das je gelebt hat oder noch leben wird, 
und—was merkwirdig ist, sie sollen taglich noch besser werden!’ 

In the same periodical of June 13, 1829, an article comment- 
ing upon the same work and the above review says: ‘‘ Inzwischen 
muss selbst ein Deutscher, dessen Nationalitat auf wenig Verfas- 
sung, Industrie und Verkehr Anspruch macht, eingestehen, der 
Amerikaner Cooper sei ruhmredig yon seinem Vaterlande und 
preise im Werk zu breit die Vorziige desselben.’’ 

In the ‘Magazin fiir die Literatur des Auslandes,’ of February 
13, 18282, appeared a German translation of the criticism of 
Cooper’s ‘Bravo,’ which had appeared in ‘The American’ of New 
York. In the same magazine for September 30, 1833, appeared 
a review of Cooper’s ‘Headsman.’ ‘‘Seitdem Cooper in Europa 
sich befindet. ist auch seine Muse eine Europierin geworden. 
Italien war es zuerst (1m ‘ Bravo’), dann Deutschland (in der ‘ Hei- 


denmauer’), die er uns vorgeftihrt, und jetzt hat er uns nach der 
Schweiz versetzt . . . wir konnten keinen besseren guide des 
voyageurs uns wahlen, denn wo er sich niederlasst, hat auch die 
reizendste Natur ihren Wohnsitz aufgeschlagen, und wo er die 


Chronik nachgelesen, da sind gewiss die interessantesten histor- 
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ischen Hrinnerungen fiir uns. Ich sage fiir uns; denn fiir ihn, 
den neuweltlichen Republikaner, sind unsere historischen Denk- 
maler vorgeblich von keinem Werth. Er gebraucht die Romantik 
nicht, wie Walter Seott, als eine Fackel, um dunkle historische 
Landschaften so kunstvoll zu beleuchten, dass Burgen -und 
Schlosser, Ritterthum und Mittelalter in idealer Farbung erschei- 
nen; er betrachtet sie vielmehr als eine Dame, deren Kammer- 
jungfer die Geschichte ist, die hier eine Ritterburg als Kopfputz 
und dort das Mittelalter als Schminke verwendet.’’ 

In the same magazine for August, 1832, appeared a long 
critique of Cooper in general under the title Literatur, Beredsam- 
keit und Poesie in den Vererngten Staaten. Von einem Englan- 
der dargestellt. This was taken from the Edinburgh magazine. 

‘Magazin fur die Literatur des Auslandes.’ 24. Juli, 18385. 

‘The Monikins’ (‘Die Monikins’). Eine Erzahlung von Cooper. 
New York und London, 1835.—‘ Der Letzte der Mohikaner,’ einer 
der vollendesten Romane, welche die engliseche Literatur aufzu- 
weisen hat, wird gewiss jedem Leser sogleich einfallen, wenn er 
den Titel dieses neuen Werkes von demselben Verfasser zu Ge- 
sicht bekommt, und er wird in dem Buche irgend eine ahnliche 
Schilderung von dem Leben in den unerforschten Wildnissen er- 
warten. Aber er wird sich bitter getauscht sehen, wenn er sich 
eine dramatische und romantische Geschichte versprochen. 
‘Die Monikins’ sind in Hinsicht aut Plan und Zweck den Reisen 
Gulliver’s von Swift nicht unahnhch, stehen aber an Witz und 
Scharfsinn weit hinter diesen Zurtick und sind keineswegs so 
unterhaltend. Der Verfasser scheint dabei den Hauptzweck vor 
Augen gehabt zu haben. eine vergleichende Darstellung der poli- 
tischen Systeme von Nord-Amerika und England zu lefern, jedoch 
in eine phantastische Hille gekleidet, durch welche die unmittel- 
bare Absicht verdeckt und der Autor in den Stand gesetzt wird, 
seine Thema in regelloser und hin- und herschweifender Laune zu 
behandeln.'° : 

‘Magazin fiir die Literatur des Auslandes.’ 16. Marz, 1840.— 
Der amerikanische Schriftsteller ist wieder auf dasjenige Gebiet 
zuruckgekehrt, auf welehem er am meisten heimisch ist. 

Sein neuestes Werk ist weder eine Darstellung des europaischen 
Modelebens, noch ein Geschichtchen aus der Weltgeschichte, son- 
dern ein auf dem Meere und in den Savannen der Indianer spie- 
lenden Roman unter dem Titel ‘Der Weg-Auffinder oder das Bin- 


19 Cf. also M. Miiller, ‘The Monikins vy. J. F. Cooper in ihrem. -Verhaltnis zu 
Gulliver’s Travels of Swift.’ Diss. Rostock. 
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nenmeer’ (‘The Pathfinder or the {nland Sea.’ A romance by J. 
Fenimore Cooper). Amerikanische Kritiker sind der Meinung, 
dass dieses neue Werk zu dem Besten gehore, was der Verfasser 
bisher geliefert und vielleicht nur dem ‘Letzten Mohikaner’ nach- 
zustellen sei. Die Sitten der Indianer werden darin treu ge- 
schildert, wahrend zugleich Liebe und Aufopferunge mit den 
wahrsten Farben, also auch in einer anderen Weise, wie es Cha- 
teaubriand in seiner ‘Atala’ thut, dargestellt werden. 

‘Magazin fiir die Literatur des Auslandes.’ 18. Januar, 1841. 
‘Mercedes von Castilien; ein Roman aus der Zeit des Columbus. ’— 
In diesen drei Banden wird die Geschichte von Columbus’ erster 
Reise zu einem gewohnlichen See-Romane voller nautischen und 
Liebes-Abenteuer ausgebeutet. . . . Nur die Seeschilderunger 
sind wieder ganz vortrefflich und geben den besten Darstellungen 
dieser Art, die wir bereits um Cooper besitzen, nichts nach; alles 
Ubrige jedoch ist langweilig iiber dic Massen. 

‘Magazin ftir die Literatur des Auslandes.’ 22. August, 1846. 
‘Ein politiseher Tendenzroman von Cooper.’—Aus der Vorrede zu 
Cooper’s ‘Schanzerabern’ ersehen wir, wie der Oppositionsgeist 
vor 24 Jahren den populirsten amerik. Novellisten zum Schrift- 
steller machte. Nach seinem neuesten Roman ‘Ravensnest’ (‘The 
Amer. Ed. is known as ‘The Redskins’) zu schlessen, scheint es, 
dass derselbe Oppositionsgeist seine Erfindungskraft in Thatig- 
keit erhalt. . . . Nun ist aber der Roman und nicht die Politik 
die starke Seite unseres Verfassers; eine Seite aus seinem ‘Letzten 
Mohikaner’ oder der ‘Pririe,’ oder dem ‘Piloten,’ oder dem 
‘Bravo,’ ist mehr werth, als die 900, welche diese 3 Bde. enthalten. 

‘Magazin fiir die Literatur des Auslandes.’ 27. Mai, 1848.— 
Der beriihmte Verfasser des ‘Spion’ und ‘Der Mokikaner’ hat wie- 
der einen Roman vom Stapel gelassen: ‘Captain Spike, or the Islets 
of the Gulf;’ London, 1848 (in America known as ‘Jack Tier’) : 
der aber Ahnliche Symptome der Erschédpfung an sich tragt, wie 
seine unmittelbaren Vorganger. Wer letztere durchblattert hat, 
wird sich den Inhalt dieser neuesten Erziihlung des amerikani- 
schen Walter Scott ohne Miihe denken konnen; es ist dieselbe 
Geschichte unter anderen Namen, nur dass statt des Freiheits- 
kampfes von 1776 oder des franz. Revolutionskrieges der jetzige 
Krieg der Vereinigten Staaten mit Mexiko den historischen Bo- 
den zu dem romantischen Gebaude liefern muss. . . . Es versteht 
sich iibrigens von selbst, dass es hier wie bei allen Werken 
Cooper’s, nicht an interessanten Einzelheiten fehlt, und unter den 
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Auspizien unserer fingerfertigen Ubersetzuneskiinstler wird da- 
her ‘Captain Spike’ gewiss recht bald einen Ehrenplatz in den deut- 
sehen Liesebibhotheken einnehmen. 

‘Magazin fur die Literatur des Auslandes.’ 15. Juni, 1850.— 
Unter dem mysteriosen Titel: ‘Die Wege (oder Weisen) der 
Stunde’ (‘The Ways of the Hour’). London, 1850, hat Cooper ei- 
hen neuen Roman vom Stapel gelassen, den er dem Publikum als 
sein ‘letztes Werk’ ankiindigt. . . . In der vorlegenden Arbeit 
zeigen sich noch keine Spuren von Altersschwiache; sie ist so in- 
teressant wie irgend eines seiner friiheren Werke, obwohl die 
ganze Intrigue aus einem Gewebe von Unwahrscheinlichkeiten 
besteht. Die Handlung geht zwar in Amerika vor, und die Sitten 
und Gebrauche, die Schwachen und Gemeinheiten des amerik. 
Volkes werden mit der gewohnlichen Meisterschaft und mehr als 
der gewohnlchen Bitterkeit des Verfassers geschildert. 

The above are but a few of the many reviews and notices which 
appeared about the works of Cooper.*° They will suffice to show 
the general attitude of the German eritics toward the first Ameri- 
can novelist to win fame on the Continent. The ‘Magazin fur die 
Literatur des Auslandes,’ which, by virtue of its character, contains 
more references to the works of Cooper than other periodicals, also 
frequently printed extracts from his latest works.*! 

The verisimilitude of Cooper’s Indians has long been a favorite 
subject for controversy, and has grown to be a common place of 
literary criticism. More recent critics point out that Cooper in no 
wise idealized the Indian, that he only emphasized his pictur- 
esque qualities, and that Cooper’s Indian is after all not so far 
removed from the American Indian as he was before he had come 
into contact with the Whites.*? It has even been pointed out that 
Cooper conscientiously refrained from idealizing the Indian and 


20 For others see ‘Lit. Conversations-Blatt.’ 7 Mirz, 1825, ‘Der Spion;’ 20. 
Juli, 1825, ‘Lionel Vineoln;’ also ‘Bliitter ftir lit. Unterhaltung.’ 6. Marz, 1828, 
‘Red Rover’; also ‘Mag. fiir Lit. d. Auslandes.’ 11. Juli, 1886, ‘Schilderungen der 
Schweiz’; 17. Februar, 1837, ‘Evinnerungen aus Europa’; 18. Juni, 1838, ‘Die 
Heimfahrt, eine See-Nevelle;’ 6. Februar, 1859, ‘Eva Effingham (Home as Found) ;’ 
20. November, 1843, ‘Wyandette, oder der Tiitten-Hugel ;’ 26. Oktober, 1844, ‘Zur 
See und zu Lande’ (‘Afloat and Ashore’). 

210On October 21, 1836, appeared Cooper’s ‘Ansichten tiber seine Landsleute’ (an 
extract from ‘A Residence in France’) ; March 15, 1837, ‘Cooper und Walter Scott 
in Paris,’ from the novelist’s ‘Recollections of Hurope’; April 2, 1838, ‘Cooper und 
die Englinder,’ from his ‘Italian Excursions’; April 4, 1838, ‘Rom und die Brticke 
bei Lodi,’ from Cooper's ‘Italian Excursions’; November 22, 1843, ‘Amerikanische 
Naturseenen,’ from ‘Wyandotte’. 

22 Cf. W. C. Brownell: ‘Cooper.’ Scribner’s Magazine. April, 1906. Also Lilli 
D. Loshe: ‘lhe Early Ainerican Novel.’ New York, 1907. 


COOPER IN GERMANY 87 


has not hesitated to show his treachery and cruelty. Cooper’s In- 
dian will probably continue to be a subject for controversy.2" 

In Germany, too, there were some eritics who early questioned 
the reality of Cooper’s Indians. In ‘Das Ausland. Eine Wochen- 
sehrift fur Kunde des geistigen und sittlehen Lebens der Volker,’ 
10. Marz, 1861, there is a notice of a book on ‘Travels in America,’ 
by Alexis de Tocqueville, the famous author of ‘Démocratie en 
Amérique.’ This book, though written in 1831, had just appeared 
in Paris. The German reviewer relates how de Tocqueville, filled 
with the images of Cooper and Chateaubriand, saw his first Indians 
in Buffalo on Lake Erie, and how keenly disappointed he was to 
see such wretched specimens of humanity. ‘‘Er hatte halbnackte, 
kraftige, trotzige Krieger 1m wilden Putze erwartet, denn es waren 
ja die Reste der machtigsten aller nordlichen Nationen, der 
Irokesen, welche er in Buffalo sah. Statt Rothhaute, gewahrte er 
aber bronzefarbige, ktimmerliche Gestalten, mit glanzenden, aber 
groben schwarzen Haaren in entstellenden europaischen Kleidern, 
die er fur Mulatten hatte halten mogen. a 

The excessive refinement of some of the author’ s Indians pro- 
voked criticism. In a review of the ‘last of the Mohicans’ in the 
‘Lit. Conversations-Blatt’ for December 28, 1826, we read: 
‘““Zuweilen jedoch passirt es dem American Novelist, dass er seinem 
Wilden gar zu viel Feinheit beilegt. Als Beweis nur diesen Zug: 
Major Dunean Heyward wtberlasst die Vertheidigung Coras dem 
Uneas, der ihr hoflich den Arm bietet, welechen sie freudig 
annimmt.’’ I have considered elsewhere Fanny Lewald’s delight- 
ful travesty on Indian tales ‘Diogena’ (1847), in which the heroine, 
thoroughly disappointed in the Indians she has met in America, 
exclaims: ‘‘O, wo blieben meine Hoffnungen! was fand ich in 
dieser horribeln Realitat von den Idealen Cooper’s?”’ 

The novelist Friedrich Spielhagen in the Vorwort to his trans- 
lations ‘Amerikanische Gedichte’ (1872) writes, in a passage, per- 
haps more effective than eritical: ‘‘Die ahungsvolle sechwermith- 
ige Beleuchtung einer untergehenden Sonne, die er auf seine letzten 
Mohikaner fallen lasst, hatte fiir einen Moment eine recht hiibsche 
Wirkung hervorgebracht, aber das erelle Licht der Kritik zerstorte 
nur zu bald diesen zauberhaften Schimmer.. Man fand, dass diese 
Indianer sehr schmutzige, rohe und grausame Bursehe waren, und 
wolle nicht mehr an ihre unvergieichliche Tugend und Ritterlich- 
keit glauben.’’ 

Whatever attitude the reader may take toward the Indian as 


22Cf. W. P. Trent and John Erskine: ‘Great American Writers.’ 1912. 
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portrayed by Cooper, the fact nevertheless remains that to the 
early readers of Cooper who knew no other Indians than the erea- 
tions of Chateaubriand, and also to the majority of his subsequent 
Kuropean readers, the Indian as depicted by Cooper seemed in- 
tensely real. 

The female characters in Cooper’s novels furnished another 
favorite topic for controversy. They have called forth a good 
deal of adverse eriticism.** Long before Lounsbury had his de- 
ughtfui fine at them, Cooper’s females had already ealled forth 
unfavorable criticisms from the Germans. Sealsfield, who found 
little to satisfy him in any author, in his ‘George Howard’s, Esq., 
und Ralpn Dougby’s, Esq., Brautfahrt,’ incidentally gives his 
opinion of Cooper’s heroines in the following characterization of 
American women: ‘*Die Bostonerinnen sind verstandreicher, ihre 
sesichtsztige regelmassiger, aber sic haben etwas Yankeeartiges, 
das mir nicht susagt; zudem ist ihre Taille ein Artikel, an dem ich 
immer das Wichtigste vermisse, nimlich den Busen. . . . Dabei 
sind sie so verwiinsehte Bluestockings. Die Philadelphierinnen 
sind runder, elasticher . . . aber die Newyorkerinnen, beson- 
ders wenn so ein letzter Mohikan cder Redrover erschienen, sind 
ganz unvergleichliche Coras und Alces, zum malen naturlch! 
Cooper, ich wette darauf, wiirde er sie nur sehen, zerrisse seine 
Manuskripte, und bildete seine Damen wenger holzern.’’? Dr. K. 
Brunnemann in his ‘Gesehichte der nordarmerikanischen Literatur’ 
(2. Ausg. Lpz. 1868) writes: ‘‘Zwar in gewissen Beziehungen 
steht Cooper andern Romanschriftstellern nach; so fehlt es z. B. 
seinen Frauencharakteren fast durchwee an Individualhtat.’’ 

It may not be out of place to add here a number of other con- 
temporary general criticisms of Cooper’s works, which have come 
to my notice. Goethe wrote in his ‘Diary’ for June 25, 1827: Den 
2. Theil der ‘Prairies’ geendigt: on June 26th: ‘‘Las den Cooper- 
schen Roman bis gegen das Ende und bewunderte den reichen 
Stoff und dessen geistreiche Behandlung. Nicht leicht sind Werke 
mit so grossem Bewusstsein und solcher Consequenz durehgefiihrt 
als die Cooperschen Romane. ”’ | 

An essay in the ‘Magazin fiir die Literatur des Auslandes’ for 
December 2, 1839, under the title ‘J. F. Cooper als Geschichts- 
schreiber’ contains the following: ‘‘So lange Cooper auf dem Ge- 
biete der Dichtung, zu Wasser oder zu Lande, blieb, war er dev 
Stolz der neuen Welt, und Amerika hatte einen Schriftsteller, um 


*4 A yeaction in favor of Cooper's heroines has set in. Cf. W. C. Brownell’s 
‘Cooper’ in Scribner’s Magazine. April, 1906; and Leon H. Vincent’s ‘American 
Literary Masters.’ 1906. 
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welchen es von der alten Welt beneidet werden konnte. Aber sein 
boser Stern tiihrte ihn nach EKuropa und hess ihn hier seinen 
schonen Ruhm der Gefahr des Sichtiberlebens preisgeben. 

Seit 1836 hat Cooper mehrere Werke herausgegeben, in wel- 
chen er alle Welt und noch einige Dinge kleinhich und engherzig 
bespricht. In einem Buche (‘A Residence in France,’ ete., 1856) 
geht er gar so weit, an das Heiligthum der amerikanischen [1- 
gvenliebe zu greifen. Er beziichtigte seine Landsleute eines Thei- 
les dessen, wessen man sie gerechterweise bezuchtigen darf, aber 
in so herausfordendem Tone. dass die lacherliche Ejitelkeit der 
amer. Menschen (amer. Volk kann man nicht gut sagen) in Har- 
nisch fuhr. Diese Menschen haben zwei empfindliche Punkte in 
ihrem Charakter. Der erste ist, wenn man ihrer Neigung, durch 
jedes Mittel Geld zu sammeln, ein Hinderniss in den Weg legen 
wil; der zweite ist, wenn man von dieser Neigung tbel spricht. 
Cooper hat Letzteres gethan und dadurch die Wuth seiner Lands- 
leute so gereizt, dass sie vielleicht das Lynch-Gesetz an ihm voll- 
zogen hatten, ware er in Amerika gewesen(!).’’ 

In the same magazine for December 13, 1849, we read under 
the title ‘Henry Wadsworth Longfellow und die amerikanische 
Literatur’: ‘‘in den beliebten Romanen Cooper’s bemtht sich der 
Verfasser, nationale Typen zu zeichnen, uns die Wilden, die 
Pflanzer, die Pioniere, die Ansiedler der Wiiste zu schildern, und 
man muss gestehen, dass er seine Aufgabe mit Geschicklichkeit 
und Erfolg, wenn auch nicht mit Genialitat ausfiihrt; statt aber 
in der jungfraulichen Natur, die ihn umgiebt, sich neue glanzende 
Farben zu holen, hat er bestandig ein Muster vor sich, das er mit 
oder ohne Bewusstsein kopirt. Er malt die amer. Landschaft mit 
Hilfe der von Walter Seott angefertigten Schablonen, seine Per- 
sonen betreten die Scene mit dem Anstande der Helden Walter 
Seott’s wie bei Walter Seott bewegt sich die Handlung grossten- 
teils in dialogischen Formen, ja, hochst wahrscheinlich hatte 
Cooper nie daran gedacht, das amer. Nomadenleben zu schildern, 
wenn ihm das Nomadenthum der Waverly-Romane mit ihren 
Hauptlingen, Bettlern, Schmugglern und Banditen nicht vorge- 
schwebt und der hohe Ruf des schottisechen Novellisten seinen 
Ehrgeiz und sein Talent nicht aufgestachelt hatte. . . . Trotz 
seiner Fehler, halten wir Cooper in dem von ihm erwihlten Fache 
fur das ausgezeichnetste Talent, welches die Vereinigten Staaten 
bisher aufzuweisen haben. ’’ 

Here too must be mentioned the interesting remarks made 
by Charles Sealsfield in the ‘Zuschrift’ to his ‘Morton oder die 
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erosse Tour.’ Speaking of Scott, he savs: ‘‘Seine Charaktere sind 
wahr, aber nicht ubertrieben, wie dies beim Verfasser des ‘Last of 
the Mohicans’ der Fall ist. ... . Sie finden in den ganzen Verein- 
igten Staaten keine Tropfe, die sich so herumzerren lassen, wie 
Leatherstocking, keinen Kentuckier, der so, guast die Kappe in 
der Hand, vor dem Kapitan dastehen wiirde, wie es in der ‘ Prarie’ 
der Fall ist. Der Verfasser, ein Seemann, hatte die Seedisciplin 
auf das feste Land tibertragen, und darin hat er gefehlt; denn der 
Amerikaner des festen Landes ist ein ganz versechiedenes Wesen 
von dem Amerikaner, der auf einem Schiffe eingezwiingt ist. Ich 
habe alle Achtung ftir die Seeromane dieses ausgezeichneten 
Sechriftstellers. Das war sein Kreis, innerhalb dieses war er mehr 
als blosser Nachahmer Walter Scotts, er war Original,—und_ hat 
genlitzt, sehr viel geniitzt, denn er hat den seefahrenden Geist 
der Nation gekraftigt, und eben durch die neue Richtung, die er 
eingeschlagen, gewissermassen dargelegt, dass die amerikanische 
die erste seemannische Nation ist. Am wenigsten bin ich mit sei- 
nem ‘Travelling Bachelor’ einverstanden. Ein solches Buch for- 
dert eine wissenschaftliche Vorbildung, die dessen Verfasser 
nicht besitzt, und deren Mangel er durch eine unausstehlich ex- 
elusive Tournure nichts weniger als ersetzt. Hr ist hier abso- 
iuter Aristokrat, stocksteifer Aristokrat, und so steif unsere Geld- 
aristokratie ist, so, wie sie der Autor gerne haben mochte, ist 
sie zum Gliicke noch nicht; . . . Es weht durch diese Bucher, 
wile gesagt, ein so starrer, unliebenswiirdiger, Ja inhumaner, exclus- 
iver Geist, wie ich ihn selten gefunden, und der zur Ehre der 
Vereinigten Staaten auch dureh eine allgemeine kalte Aufnahme 
des Buches gewissermassen missbilliigt wurde. ’’ 

A more favorable criticism than the previous one is that of 
Ludwig Borne.”?? It is full of the ‘Young German’ spirit of dis- 
eontentment with conditions as they existed in Germany at the 
time when the only hope for the thousands of ‘EKuropamiiden’ 
Jay in America. Borne writes in part: ‘‘Wenn Goethe’s Grund- 
satz wahr ist: der Held eines Romanes miisse sich sehr leidend 
verhalten, miisse sich alles gefallen lassen und diirfe nicht muck- 
sen—warum haben wir keine guten Romane, da wir doch alle ge- 
borne Romanhelden sind? Wir haben keine, weil der Grund- 
satz wahr ist: Um etwas zu erfahren, muss man etwas thun; wir 
miissen gehen, dass uns etwas begegne. . . . Kaiser Augustus, 


2 See ‘Cooper's Romane’ in Ludwig Bérnes’ ‘Gesammelte Schriften.’ 3. Bd. 
Ss. 65. 
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der Schelm, sagte, als er einst bei Tische zwischen dem tiefauci- 
gen Horaz und dem engbrustigen Virgil gesessen: da sitze ich 
zwischen Thranen und Seufzern. Ganz so kaiserlich speisen wir 
auch, so oft wir deutsche Romane lesen. . . . Hine Million fiir 
einen Roman! Bemiuiht euch, zappelt, rennt—ihr bringt so wenig 
einen Roman zustande, als ich die Million herbeischaffe. Doch 
was liegt daran? Es giebt nichts Lacherlicheres als volksttimliche 
Geftihle, es ist nichts kindischer als Vaterlandshebe. Die ganze 
Mensehheit ist ein Volk, die ganze Erde ist ein Land; Gaben, 
Mtihen und Genitisse sind verteilt—die Englander schreiben Ro- 
mane und wir lesen sie. 

Ja, wenn es bloss die Englander waren! Dass aber selbst die 
Amerikaner es uns zuvorgethan, so ein junges Volk, das kaum 
die schwabische Reife erlanet, das beschamt, das entmutigt. Wash- 
ington Irving, Cooper und noch andere! Ware Cooper ein aus- 
eezeichneter Kiinstler, wie Walter Scott es ist, das mochte uns 
beruhigen. .. . Solch ein Genius aber ist Cooper nicht. Manche 
Deutsche kommen ihm gleich an Kunstfertigkeit; er hat nur vor 
ihnen voraus, dass er ein Amerikaner ist—versteht ihr? dass er 
ein Amerikaner ist. Das haben auch die deutschen Ubersetzer 
seiner Romane geftihlt, und sie haben darum auf dem Titelblatte 
dem Namen Cooper das Beiwort Amerikaner vorgesetzt. Es ist 
ein Titel wie ein anderer, wie Doktor, wie Hofrat. Ja, hatten sie 
geschrieben: ‘Seine Excellenz, der Herr Amerikaner Freiherr von 
Cooper’—man hatte es gern gelesen, und hasste man auch noch 
so sehr die Titel. Ein Freiherr ist er gewiss und die Excellenz 
geebtihrt ihm wohl. 

In Cooper’s Romanen handeln friseche, jungfrauliche Men- 
schen, frisch und jungfriulich wie ihre Natur es ist. Sie haben 
ihre Schwachen und Laster, wie wir auch; aber die Krankheiten 
der Seelenleidenden sind kenntlichen Ausdrucks und geregelten 
Ganges, nicht wie bei ums getriibt und verworren durch einflies- 
sende Nervenschwaeche und Romantik. Ihre Lebensverhaltnisse 
sind klar und heiter, nicht als atmeten sie im Rosenschimmer un- 
verganglicher Frenden; sie kennen den Schmerz wie wir; 
Dort sind die Biirger ihrer Rechte klar, ihrer Pflichten sich froh 
bewusst; denn ihre Pflichten sind auch ihre Rechte. Das Gesetz 
des Biirgers und des Staates ist dort blank, stark gepraet und 
scharf gerandert, wie es aus der Miinze der Natur gekommen; 
nicht beschmutzt von den Hinden bestochener Richter, nicht ver- 
eriffen und beschnitten von den tausend Fingern der hundert 
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Schreiber, Advokaten und Makler des Rechts. Doeh das wird 
der verstandige Leser schon alles vonselbst heraus finden, und ist 
er ein Freund—guter Biicher, wird er nicht ermangeln, die Ro- 
mane Coopers nach Moghechkeit zu empfehlen.’’ 


V. GERMAN TRANSLATIONS OF COOPER’S WORKS 


Jt is safe to say that the works of no other novelist have been 
so widely circulated in translation. This was hardly due to the 
excellence of the German translations themselves. Some of the 
German translations were poor enough. Goethe, upon reading a 
German translation of ‘Red Rover,’ noted in his ‘Diary’ for Janu- 
ary 28, 1828: ‘** ‘Red Rover,’ deutsche Ubersetzung 1. Thl., es fehlt 
viel, dass sie gut sey. Man sieht ihr wie andern solechen Arbeiten 
die Hile an. Wenn sich der Ubersetzer nicht in seinen Autor ver- 
tieft und verliebt, so kommt oft gerade bey den Hauptstellen etwas 
Spielendes und Unsicheres zum Vorschein, wodureh der inten- 
tionirte Eindruck, die absichtlichste Darstellung gestort wirde.’’ 
Cooper’s popularity in Europe was due rather to the fact that the 
material was such that permitted readily of translation. It made 
a common appeal. William Cullan Bryant thought his wide fame 
was due to the fact that Cooper’s excellences were all of such a 
nature that permitted readily of translation into other languages." 

In 1872 Spielhagen expressed the idea that if a writer wished 
to entertain the public longer with Indian material he must for- 
sake the field of history and confine himself to the purely 
legendary, as Longfellow had done in his ‘Hiawatha.’?’ Goedeke, 
the German literary historian, in 1881 thought of his boyhood 
days fifty years earlier when he so eagerly devoured ‘The Pilot’ 
and ‘The Prairie,’ and exclaimed with a sigh of regret: ‘‘ Wer liest 
sie noch?’’** J append a list of German translations and adapta- 
tions of Cooper’s works from the first translation in 1824 down 
to the present day, a list which shows that Cooper’s novels con- 
tinue to entertain a public which has come into being since Spiel- 
hagen’s generation. In this list is also contained the answer to 
Goedeke’s wistful question. ‘The Leatherstocking Tales’ are still 
eagerly read by the German school boy, and quite as much as by 
the American. They have become German household words. The 
recent German boy scouts have been fittingly termed ‘Die Pfad- 
finder,’ and the German student of today greets the last bottle of 
wine at a ‘‘feuchtfrohliche Sitzung’’ as ‘Der letzte Mohikaner. ’ 
This list of translations and adaptations from Cooper’s novels, 
which I beleve to be a comprehensive one, 1s arranged, as nearly 
as has been possible, in the chronological order of their appearance : 


=> Cf. ‘Commcmorative Discourses.’ Prose Writings. N. Y. 1884. Vol I. 
>" Cf. Vorwert to -Amerikanische Gedichte.’ Lpz. 1872. 
°° Cf. ‘Geschichte der Deutschen Diehtung.” 3. Rd. 1881. s. 1345. 
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1824.—‘Die Ansiedler oder Gie Quellen des Susquehanna.’ Ubersetzt von L. 
Hermann. 3 Bde. Leipzig. Klein. 
‘Der Ansiedler, etc.;’ aus d. Engl. v. *r. Lpz. Wienbrack. 
‘Der Spion. Roman aus d. hordamer. Revolutionskriege: tibersetzt 
von L. Hermann. Lpz. Klein. 
‘Der Spion, od. das neutrale Land.’ Aus d. Engl. v. *r. Lpz. Wien- 
brack. 2. Aufl. 1826. Auch Lpz. Focke. 

‘Der Lootse, od. Abentheuer an England’s Kitiste.’ Lpz. Wienbrack. 
1825.—‘Lionel Lincoln, od. die Belagerung von Boston.’ Aus d. Hngl. *r. 
Lpz. Wienbrack. Auch tibersetzt v. Chr. Michaelis Lpz. 
1826.—‘Der Spion.’ Eine Erzihl. aus d. amer. Kriege. Hrsg. v. Chr. 

Fischer. frankfurt a. M. Sauerliinder. 
‘Der Letzte der Mohikaner.’ Eine Erzihl. aus d. J. 1757, aus d. 
Engl. von H. Doring. Ebendaselbst. 
‘Die Ansiedler. Aus d. Eng. von Juditta. Ebendaselbst. 
‘Der Spion, od. das neutrale Land.’ Hrsg. v. Ph. Petri. 3 Bde. 
Gottingen. 
‘Der Letzte der Mchicans.’ Eine Erzihlung aus d. J. 1757 
schweig. Vieweg. Stuttgart. Brodhag. ULpz. Lauffer. 
1827.— Der Lootse.’ Kin SeegemAlde; aus d. Engl. v. M. Treu. Frankfurt 
a. M. Sauerlinder. 1827-1828. 
‘Die Prairie” Ein Roman; aus d. Engl. tibers. Berlin. Duncker 
u. tet. 
1828.—‘Lionel Lincoln ;’ tibers. v. IX. Meurer: Frankfurt a. M. Sauerlander. 
‘Die Steppe;’ tibers. v. K. Meurer. Ebendas. 
‘Red Rover;’ aus d. Engl. von G. Friedenberg. Berlin. Duncker 
bos bs 
‘Der rothe Freibeuter.’ Hine Erzihl. aus d. Bngl: v. IK. Meurer, 
Frankfurt a. M. 
‘Der Nordamerikaner, geschildert von einem reisenden Junggesellen. 
Stuttgart. Brodhag. 
1829.—‘Der Nordamerikaner. Ubers_ vy. Ungewitter. Frankfurt a. M. 
Sauerlander. 
‘Die Griinzbewohner (Puritaner), oder die Beweinte von Wisch- 
Ton-Wiseh;’ aus d. Engl. v. K. Meurer. Ebendas. 
‘Comanchet u. die Puritaner in Connecticut;’ aus d. Engl. v. Gfr. 
Wriedenberg. Berlin. Duncker u. H. 2 
1830.— ‘Die Wassernixe, od. der Streicher durch die Meere;’ aus d. Engl. v. 
Gtr. Friedenberg. Berlin. Duncker u. H. 
1831.—‘Die Wassernixe, od. die Tummler der Meere. Hine HErzihlung; 
aus d. Engl. vom Bearbeiter der humorist. Geschichte New-Yorks, 
v. W. Irving. Frankfurt a. M. Sauerlander. 
1832.—‘Der Bravo. Aus d. Engl. tbers. Hbendas 
‘Der Bravo.’ Eine venetian. Geschichte; aus d. Engl. von Dr. Gfr. 
Friedenberg. Berlin. Duncker u. H. 
‘Die Heidenmauer, oder die Benediktiner ; 
schil. Braunschw. Vieweg. 
1833.— ‘Die Exeidenmauer.’ Frankfurt a. M: Sauerlander. . 
‘Der Scharfrichter von Bern, oder das Winzerfest.’ Ebendas. 
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1834.—‘Der Henker, oder das Winzerfest.. Roman. Aus d. Engl. v. Jh. 
Sporschil. Braunschweig. Vieweg. 

1835.—‘Die Monikins.’ Uhbers. v. Karl Meurer. Frankfurt a. M. Sauer- 
liinder. 

‘Die Meerkatzen. Aus d. Engl. Braunschweig. Vieweg u. Sohn. 
1836.—Ausfitige in die Schweiz.’ Aus d. Engl. tibers. v. C. F. Nietsch. 
Frankfurt a. M. Sanerlainder. 
‘Die Monikins.” Eine wunderbare Geschichte. Aus d. Engl. v. Geo. 
Biirmann. “Awickau. Schunann. 
‘Streifereien durch die Schweiz.’ Aus d. Engl. v. Birmann. Berlin. 
Duncker. 

1837.— ‘Aufenthalt in Frankreich, Ausflug an den Rhein und zweiter Besuch 
in der Schweiz.” Aus d. Engl. v. Nietsch. Frankfurt a. M. Sauer- 
lander. 

‘England u. das sociale Leben d. Hauptstadt.’ Ubers. v. Nietsch. 
Ebendas. 

‘Erinnerungen an Eurepa. Ubers. v. Nietsch. Ebendas. 

‘England. Mit Skizzen aus den Gesellschaften der Residenz. Aus d. 
Engl. v. A. v. Treskow. Quedlinburg. Basse. 

‘Hrinnerungen aus Europa.’ Aus d. Engl. v. F. Steger. Braun- 
schweig. G. Meyer, Sen. 

‘Erinnerungen aus Europa.’ Aus d. Engl. v. A. v. Treskow. Qued- 
linburg. Basse. 

‘Lebensbilder aus Frankreich, den Rheinlindern und der Schweiz.’ 
Frei nach d. Engl. ven F. Steger. Braunschweig. G. Meyer, Sen. 

1838.— ‘Italien’ Aus d. Engl. v. Nietsch. Frankfurt a. M. Sauerlander. 

‘Die Heimfahrt, oder die Jagd.’ Seeroman. Avs d. Enel. vy. Nietsch. 
Ebendas. . 

‘Wanderungen in Italien. Nach d. Engl. v. F. Steger. Braun- 
schweig. Vieweg. 

‘Die Heimfahrt. oder die Jagd. Ubers. v. Joh. Sporschil. Leipzig. 
Tauchnitz, jun: 

‘Evchen Effingham oder die Heimath. Eine Fortsetzung ‘der Heim- 
fahrt. Aus d. Engl. v. Nietsch. Ebendas. 

‘Der Spion.’—‘Der Letzte der Mohikaner..— Die Ansiedler..— Der 
Lootse. Neue Ausgabe mit Cooper’s Bildniss. 4 Bde. Frank- 
furt a. M. -Sauerlinder. 

‘Lionel Lincoln.’—Die Steppe.—‘Der rothe Freibeuter.—‘Die Grenz- 
~ bewohner.—‘Die Wassernixe.—‘Der Bravo. Neue Ausgabe. 6 
Bde. Ebdas. 
1840.—‘Geschichte der nordamerikan. Seemacht u. ihrer Kriegsthaten.’ 
Aus d. Engl. tibers. v. H. Niinzel. Ebendas. 
‘Der Pfadfinder oder der Binnen-See.” Aus d. Enel. tibers. Ebendas. 


1839. 


‘Der letzte Mohikan.’ Ubers. vy. L Tafel. Stuttgart. Lieschine. 
1841.— ‘Der Pfadfinder oder das Binnenmeer. Ubers. vy. G. Kolb. Ebendas. 
‘Mercedes von Castilien.. Hin Roman aus den Tagen des Columbus. 
Frankfurt a. M. Sauerliinder. 
‘Der Hirsehtédter’ Aus d. Engl. v. O. v. Czarnowski. Ebd. 1841- 
1842. 
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‘Die Wassernixe.’—‘Der Spion.’ Stuttgart. Lieschine. 

‘Der Spion.’ Nach der von dem Verfasser durch gesch., verb., mit 
einem neuen Vorwort u. mit Noten begleit. Ausg. tibertragen v. 
C. Kolb. Ebd. 

‘Donna Mercedes ven Castilien’ Ubers. vy. C. Kolb. Ebd. 

‘Der rothe Seerduber.’ Enel, v. Gottfr. Friedenberg. Ebda. 

‘Die Beweinte von Wish-Ton-Wish.’ Engl. v. Gottfr. Friedenberg. 
Hbd. 

1842.—‘Die zwei Adwmiirale” Win Seeroman. Frankfurt a. M. Sauerlinder. 

‘Lionel Lincoln, oder die Belagerung von Boston.’ Nach der letzten 
vom Verf. durchgeseh., verb. u. mit Anmerk. verseh. Ausg. tiberty. 
von Ed. Mauch. Stuttgart. Liesching. 

‘Der Wildtoter.’ Eine Erzihlung. Eng. v. Gust. Pfizer. Ebd. 

‘Die Prairie’ (Steppe). Hine Erziihlung. Engl. v. Gottfr. Frieden- 
berg. Ebd. 

‘Die Ansiedler an den Quellen des Susquehanna.’ Hbd. 

‘Der Lootse.’ Hin Seegemiilde. Hngl. v. Ed. Mauch. Ebd. 

‘Die beiden Admirale.’ Hin Seeroman. Wnegl. v. Ed. Mauch. Ebd. 

‘Der Irrwisch oder das Ikaperschiff.—‘Der Bravo.’ Ebd. 

‘Das Irrlicht oder der Kaper’ Frankfurt a. M. Sauerlander. 

1844.—‘Wvandotté oder der Hiitten-Hiigel.’ Ebd. 

‘Ned Myers oder ein Vormast-Leben.’ Ebd. 

‘Zu See u. zu Land, oder Abentheuer des Miles Wallingford.’ Ebd. 

‘Wyandotté oder das Blockhaus. Engl. v. Ed. Mauch. Stuttgart. 
Liesching. 

‘Hdward (7) Myers, oder Hrinnerungen aus dem Leben eines 
Seemannes.’ Deutsch bearbeitet von Erwin vy. Moosthal. Im 
belletristischen Ausland. Hrsg. vy. Carl Spindler. Stuttgart. 

‘Der letzte Mohikan.’—‘Der Pfadfinder.—‘Der Ansiedler am Susque- 
hanna.’—‘Die Prairie.—‘Der Lootse.’—‘Der Spion.’-—‘Lionel Lin- 
coln.—‘Der rothe Freibeuter.—‘Die Beweinte von Wish-Ton- 
Wish.’—‘Die Wassernixe.’—Donhna Mercedes von Castilien.— ‘Der 
Wildté6dter.’— ‘Die beiden Admirale.—‘Der Irrwisch, oder der 
Kaper.—‘Der  Bravo.—-‘Wyandotté oder das Blockhaus.’-— Ned 
Mvers.’—‘Die franzdsische Erzieherin.—‘Miles Wallingford.’— 
‘Lucy Hardinge.” Ausgabe mit Titelbildern in Stahlst.  Stutt- 
gart. Liesching. 1844, 1845, 1846. 

‘Miles Wallingford’s Abentheuer.’ Hrsg. v. Fd. Philippi. Grimima. 
1844, 1845. 

1845.—‘Ned Myers. Aus dem Leben eines Vorkastellmatrosen.’ Hnegl. y. 
Id. Miavuch——‘Die franz6sische Hrzieherin, oder das gesticktc 
Taschentuch. Engl. v. Ed. Mauch.—‘Miles Wallingford’s Aben- 
theuer zu Land u. zur See.” WDngl.:v. Ed. Mauch. Stuttgart. 
Liesching. 

‘Lederstrumpf-Erziihlungen.’ Fir die Jugend bearb. v. Fra. Hoffman. 
Stuttgart. Schmidt u. Spring. 

‘Die Heidenmauer.’—‘Satanstoe oder die Familie Littlepage.’—‘Die — 
Heimkehr oder die Verfolgung.’-—‘Der Scharfrichter.—Eva Effine- 
ham.’—‘Der Kettentriiger. Stuttgart. Liesching. 1845, 1846. 
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‘Lucy Hardinge. Fortsetzung des Romans: ‘Zu See u. zu Land. 
Krankfurt a. M. Sauerlinder. 
‘Satanszehe oder die Familie von Littlepage. Ebd. 
‘Der IKettentriger od. die Familie y. Littlepage.’ 
aus der Colonie. Ebd. 
‘Ravensnest oder die Rothhiute.” Erzihlung aus der Colonie. Ebd 
1847.—‘Ravensnest.’ Stuttgart. Liesching. 
‘Die Heidenmauer. Eine Rheinsage. Engl. v. C. Kolb. Ausgabe 
mit Titelbiidern. Ebd. 
‘Die Heimkehr.’ Ebd. 
‘Lucy Hardinge.’ Fortsetzung u. Schluss v. Miles Wallingford’s 
Abenteuer. In’s Deutsche tibertr. v. A. Kretzschmar. Grimma. 
1848.— Mark’s Riff oder der Krater” Frankfurt a. M. Sauerlinder. 
‘Eva Effingham oder die Heimath. Stuttgart. Liesching. 
‘Der Scharfrichter.’—‘Satanstoe.’ Ebd. 
‘Mark’s Riff od. der Krater.’ Engl. v. C. Kolb. Ebd. 
‘Das Marcus-Riff od. der Krater. Ubers. vy. G. Biirmann in ‘Dem 
belletristischen Ausland.’ Stuttgart. Hrsg. v. Carl Spindler. 
1849.—‘Capitiin Spike oder die Golf-Inseln.’ Frankfurt a. M. Sauerlinder. 
‘Die Seel6wen oder die verlorenen Robbenjiiger.’ Ebd. 
‘Der IKettentrager oder die Handschriften der Familie Littlepage.’ 
Stuttgart. Liesching. 
‘Ravensnest oder die Rothhiute. HEbd. 
‘Die franzosische Erzieherin oder das gestickte Taschentuch. Engl. 
v. Hd. Mauch. Ebd. 
1850.—Der Bienenjiger oder die Hichen-Lichtungen.’ Frankfurt a. M. 
Sauerlander. 
‘Die SeelOwen.’ In’s Deutsche tibertr. v. Joh. Hack. Grimma. 
1851.—‘Der Lootse.’ Hin Seegemiilde. Engl. vy. Ed. Mauch. Stuttgart. 
Liesching. 
‘Der Wildtodter.’—Die beiden Admirale. Engl. v. Ed. Mauch. Ebd. 
‘Der Bravo.” Frankfurt a. M. Sauerlinder. 
1853.—Cooper’s amerikanische Romane,’ neu aus dem Engl. tibertragen. 
(Neue Aufl.) 30 Bde. Stuttgart. 1853, 1854. Hoffmann. 
‘Der letzte Mohikan.’ Engl. v. Leonh. Tafel. 
‘Der Pfadfinder.’ Engl. vy. C. Kolb. 
Ansiedler.’ Engl. v. C. IXolb. 
‘Die Prairie.’ Engl. v. G. Friedenberg. 
‘Der Lootse. Iingl. vy. Ed. Mauch. 
‘Der Spion.’ Hine amerik. Erzihlung. Engl. v. C. Kolb. 
‘Lionel Lincoln.” Engl. v. Ed. Mauch. 
‘Der rothe Freibeuter.’” Engl. v. G. Friedenberg. 
‘Die Beweinte von Wish-Ton-Wish.’ Engl. v. G. Friedenberg. 
10. ‘Die Wassernixe.’ Enel. vy. G.. Friedenberg. 
11. ‘Donna Mercedes von Castilien.’ Engl. vy. C. Kolb. 
12. ‘Der Wildtédter.’ 
13. ‘Die beiden Admirile” Engl. v. Ed. Mauch. 
14. ‘Der Irrwisch.” Wnel. v. Ed. Mauch. 
15. ‘Der Bravo. Engl. vy. G. Friedenberg. 


1846. 
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16. ‘Wyandotté oder das Blockhaus.’ Engl. vy. Ed. Mauch. 
17. ‘Ned Myers.—'‘Die franzosische Erzieherin.’ 
18. ‘Miles Wallingford’s Abenteuer.’ Engl. v. Ed. Mauch. 
19. ‘Lucy Hardinge.” Engl. v. C. Kolb. 
20. ‘Die EHeidenmauer. Engl. vy. C. Kolb. 
21. ‘Die Heimkehr.’ Engl. v. C. Kolb. 
22. ‘Eva Effingham, oder die Heimath.’ 
23. ‘Der Scharfrichter, oder die Winzerabtei.’ 
24. ‘Satanstoe, oder die Familie Littlepage.’ 
25. ‘Der Kettentriger.’ 7 
26. ‘Ravensnest, oder die Rothhiiute.’ 
27. ‘Mark’s Riff oder der Krater.’ 
28. ‘Kapitan Spike, oder die Golf-Inseln.’ 
29, ‘Die Seel6wen, oder die verlorenen Robbenjiger.’ 
30. ‘Der Bienenjiger, oder die Kichen-Lichtung.’ 
1862.—‘Cooper’s Lederstrump-Erzihlungen.’ Fur die Jugend bearb. Mit 6 
Zeichhnungen v. Bartsch. 2. Aufl. Berlin, 1864. 4. Aufl. Neu- 
Ruppin, 1868. 
1866 —‘Cooper’s Seegenmilde. Fiir die Jugend bearb. 1, u. 2. Aufl.. Berlin, 
1866, 1869. Von. G. Bartsch. 
1874.—'Lederstrumpf. Bilder u. Scenen aus dem fernen Westen. Nach 
James Fenimore Cooper der reiferen Jugend erzihlt von A. Huin- 
mel. Leipzig. 
‘Seegemilde” Fur d. Jugend bearb. v. Adam Stein. Leipzig. 
1875.—‘Der rothe Freibeuter. Nach J. F. Cooper f. die reifere Jugend 
bearb. v. Otto Hoffmann. Stuttgart. 4. Aufl. 1891. 
‘Die Wassernixe od. das Schmugglerschiff.” Von Otto Hoffmann 
bearb. Stuttgart. 
‘Lederstrumpf-Erzahlungen. Ftir die Jugend bearb. v. Adam Stein. 
Leipzig. 
‘Mark’s Riff od. der Krater.” Hine Erziihlung aus dem stillen Weit- 
meere. Aus d. Engl. fiir die reifere Jugend bearb. v. Carl Wirth. 
Leipzig. 
1876.—‘Lederstrumpf Erziihlungen.’ fiir die Jugend bearb. v. Frz. Hoft- 
mann. Stuttgart. 
1877.— Lederstrumpf-Erzitlungen.’ Ftir die Jugend bearb. v. Fr. C. v. 
Wickede. Ntirnberg. ; 
‘Der letzte Mohikan. Deutsch v. Otto Randolf—‘Der Spion.’ 
Deutsch vy. Demselben. Beide in Reclam’s Univ. Bibliothek. Leip- 
Zig. 1877-1882. 
1878.—Der Spion.’ Von Frz. Hoffmann bearb. 2. Aufl. Leipzig. 
1879.— ‘Der Lootse. Ein Seegemiilde.’ Fiir die reifere Jugend bearb. v. 
Otto Hoffmann. Stuttgart. 
‘Lionel Lincoln oder die Belagerung von Boston.’ Von Frz. Hoff- 
mann bearb. Teschen. 
1880.— ‘Der rote Freibeuter. Fiir die Jugend neu bearb. v. EH. Trautmann. 
Stuttgart. 
‘Lederstrumpf-Geschichten.’ Nach Cooper neu ftir die Jugend bearb. 
von Gust. Hocker. 1880-1882. 
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‘Lederstrumptf-Erziihlungen. Ftir die Jugend bearb. v. Adam Stein. 
15. u. 16. Aufl. Leipzig, 1880-1882. 20. Aufl. Leipzig, 1886. 22. 
‘Aufl. 1890. 

1881.—‘Der rote Freibeuter. Fiir die reifere Jugend bearb. vy. Fr. Hoff- 
mann. Leipzig. 

‘Der Bravo.” Wine venetian. Geschichte v. Fenimore Cooper. Ubers 
v. Helene Lobedan. 1881, 1882. 

‘Die Belagerung von Boston.’ Von Frz. Hoffmann bearb. Esslingen. 

‘Mark’s Riff.’ Wir die reifere Jugend bearb. 3. Aufl. Stuttgart. 

1882.— ‘Lederstrumpf-Geschichten’ Ftir die Jugend bearb. v. Fr. Hoffmann. 
Berlin. Auch Berlin, 1885; 10. Aufi., Berlin, 1887. 

1883.—‘Cooper’s Lederstrumpf-Erzihlungen. Fur die Jugend bearb. vy. 
Frz. Hoffmann. Mit 16 Stahlst. 11. Aufl. Stuttgart. Schmidt u. 
Spring. 12. Aufi., 1889. 

‘Mark's Riff” Nach-der. Erzahig. v. J. Ff. Cooper ftir die Jugend 
bearb. v. M. Barack. In’ Universal-Bibliothek ftir die Jugend. 
Stuttgart. 1885-1886. 

1884.—Cooper’s ‘Lederstrumpf-Erzihlungen.’ Tiir die Jugend bearb. von 
Fr. C. v. Wickede. 2. Aufl. Neue Ausg. Nitirnberg. Neugebauer. 

1886 —‘Comanchet, der Indianerhaiuptling.’ Fiir die reifere Jugend vy. Frz. 
Hoffman bearb. 6. Aufl. Stuttgart. 7. Aufl. 1895. 

1887.—Coopei’s “Lederstrumpf-Erzihlungen’ in 1 Bd. Hrsg. v. J. H. Campe. 

‘Lederstrumpf-Erzihlungen.” Der reiferen Jugend erviihlt von A. 
Eummel. 4. Aufl. Leipzig. 

1888.—‘Lederstrumpf-Erzihlungen.’ Aus d. Engl. v. C. Kolb, G. Friedenberg, 
tL. Tafel. Neue durchgeseh. Ausg. in 5 Bdn. Berlin. 

‘Der Wildtoter. Eine Erzahlg. f. d. Jugend frei bearb. v. P. 
Moritz. Stuttgart. Thienemann. 2 Aufi. 1895. 

‘Der Wildt5ter.—‘Der letzte Mohikaner.” F. d. deutsche Jugena 
bearb. v. O. Berger. Reutlingen. 

‘Der letzte Mohikaner.’ Eine Erziihlg. aus dem J. 1757. Berlin. 

‘In Bibliothek interessanter Erziihlungen. Mtihlheim, 1887-1889. 
Bagel. 

‘Die Ansiedler;’ ‘Der Letzte der Mohikaner;) ‘Der Pfadfinder ; 
‘Der Wildsteller;’ ‘Der Wildtodter.’ Alle bearb. v. Carl Zastrow. 

‘Der letzte Mohikaner.’ Bearb. v. A. Helms. Leipzig. 

‘Dassalbe,’ hrsg. v. Thdr. Weyler. Weipzig, 1887-1889: 

1889.— Lederstrumpf-Geschichten.’ Fiir die Jugend bearb. vy. E. Schmidt. 
Berlin. . 

‘Der Pfadfinder, Lederstrumpf, Die Ansiedler, Der Wildsteller, und 
‘Die Prairie,’ in 1 Bd. Reutlingen. 

‘Der Letzte der Mohikaner.: Dresden, 1888-1889. 

‘Dasselbe,’ frei bearb. v. P. Moritz. Stuttgart. 

1890 —‘Der Letzte der Mohikaner.’ Bearb. vy. O. Heinrichs. Prachtausgabe. 
Miinster. 2. duchgeseh. Aufl., 1899; 3. Aufi., 1909. 

‘Lederstrumpf oder die Ansiedler.—‘Der Pfadfinder. Beide fiir dio 
Jugend frei Bearb. vy. Moritz. Stuttgart. Thienemann. 

‘Der Pfadfinder.’. 2: Aufl.;. 1895: 
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1891.—’Die Ansiedler ap den Quellen d. Susquehannah.’ Ftir die deutsche 
Jugend bearb., sowie m. WHinleitg. u. Erliutergn. versehen vy. O. 


Heinrichs. 
In ‘Aschendorff’s Prachtausgaben wertvoller Jugendschriften.’ Mitin- 
ster i. W. 


‘Der letzte Mohikaner.’ F. d. Deutsche Jugend bearb. vy. O. Hein- 
richs. In ausgewiihlIte Volks- und Jugendschriften. Minster i. 
Wi: 

‘Comanchet od. die Ansiedler in Connecticut.’ Der reiferen Jugend 
erzihlt v. Ferd. Braun. Leipzig. 

‘Lederstrumpf.’ Fitinf Erzihign., fur die liebe Jugend frei bearb. v. 
Osk. Hécker.. Stuttgart. 1891-1894. 7. Aufi., 1896; 10. Aufi., 
1903 3125 Aud 19082 ts Ane Ouse 

‘Der Wildsteller od. die Prairie.’ Wine Erziihlg. f. die Jugend frei 
bearb. v. Paul Moritz. Stuttgart. 2. Aufli., 1896. 

‘Waldliufer- u. Lederstrumpf-Erzihlungen. Fitir d. liebe Jugend 
hrsg. v. P. Moritz u. O. Hocker. Stuttgart. 

‘Lederstrumpf-Erzihlungen.’ Ftir die Jugend bearb. v. Paul Moritz. 
Gesant-Ausg. Stuttgart. 2. Aufl., Stuttgart. 3. Aufl., 1900; 5 
Aufl., 1907. 

1892 —‘Die Prairie.’ Fitir d. deutsche Jugend bearb. v. O. Heinrichs. In 
‘Aschendorff’s Prachtausgaben wertvoller Jugendschriften.” Mitin 
ster i. W. | 

‘Die Ansiedler an den Quellen d. Susquehanna.’ Fiir d. deutsche 
Jugend bearb., sowie m. EHinleitg. u. Eriiutergn. versehen v. O. 
Heinrichs. In <Ausgewahlite Volks- u. Jugendschriften. Miin- 
ster i. W. 

‘Der letzte Mohikaner. Aus den Lederstrumpt-Erzihlgn. Ftr die 
Jugend bearb. v. Fr. C. v. Wickede. Stuttgart. 2. Aufl. Reutlin- 
gen. 1901. 

‘Der Wildtoter. Aus d. Lederstrumpf-Erzihlen.’. Fitir die Jugend 
bearb. v. Fr. C. v. Wickede. Stuttgart. 

1893.—In ‘Bibliothek interessanter Erzihlungen.’ Mtilhein a. d. Ruhr. 

‘Der Letzte der Mohikaner.—‘Der Wildtoter.—‘Der Pfadfinder.’—- 
‘Die Ansiedler..—‘Der Wildsteller.’ Alle Bearb. v. Carl Zastrow. 

‘Falkenauge od. die grosse Schlange der Delawaren.’ Erzihlung aus 
der Zeit der englisch-franzés.  Isolonialkriege in Nordamerika. 
Fiir die Jugend erzihlt v. C. Molli. Berlin. ; 

‘Unkas, der letzte Gauptling der Mohikaner. Wine HErzihing. aus 
den Urwiildern Amerikas. Fiir d. Jugend bearb. v. CG. Molli. 


Berlin. 
‘Lederstrumpf-Erzihlungen.’ Ftir die Jugend neu bearb. v. G. Gril- 
lenberger. 


‘Lederstrumpf-Geschichten.’ Fir die Jugend bearb. v. Br. Hoff- 
mann. 8&8. Aufl. Leipzig. 

‘Der Letzte der Mohikaner. Eine Indianer-Geschichte.’ Lpz. Gress- 
ner u..Schramm. 

‘Kapitan Spike od. die Golfinseln.’ Fir d. deutsche Jugend bearb. 
v. Max Barack. In Universal-Bibliothek f. d. Jugend. Stuttgart 
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1864.—‘Der rote Wreibeuter.’ Nach Coopers gleishnam. Seeroman f. d. 
reifere Jugend bearb. v. Paul Osk. Hocker. Stuttgart. 2. Aufl., 
Mis96 2) Aufl. 1901: 4) Aufl, 1907. 
‘Lederstrumpf od. die Ansiedler.’—‘Der letzte Mohikaner.’ seide 
bearb. v. Paul Moritz. 2. Aufl. Stuttgart. 4. Aufi., 1903. 
1895.—‘Der Bienenjiiger od. d. Hichenlichtungen.’ Fiir d. Jugend bearb. vy. 
Gust. Hocker. Jn Universal-Bibliothek f. d. Jugend. Stuttgart. 
1896.—‘Das Blockhaus.’ Erziihlgn. aus d. nordamerikan. Befreiungskriege. 
Nach J. F. Cooper’s Roman Wyandotté, frei f. d. Jugend bearb. v. 
Gust. Hocker. Stuttgart. 
‘Lederstrumpt!-Erziblungen.’ EF. d. Jug. frei bearb. v. Benno See- 
man. Dresden. 
‘Der letzte Mohikaner.’ Nach d. engl. Original f. d. deutsche Jug. 
Bearb. Lopz. 
‘Der Spion.’ Frei n. Cooper f. d. Jugend bearb. v. G. Benseler. Lz. 
6. Aufi., 1907. 
‘Der Wildt6ter od. d. erste Kriegspfad.’ Nach d. engl. Original f. d 
deutsche Jugend bearb. Lpz. 
1897.—‘Waldliufer- u. Lederstrumpf-Erzihlungen.’ Nach G. Ferry u. J. 
F. Cooper f. d. Jugend frei bearb. v. Paul Moritz u. O. Hocker. 
‘Ledestrumpf od. d. Ansiedler a. Otsego-See.’ N. d. engl. Original f. 
d. deutsche Jugend bearb. v. Frdr. Meister. Lpz. Auch Pracht- 
u. Volksausgaben. 2. Aufl. Lpz. 1800. 4. Aufl. 1904. 
‘Im Lande d. Rothiute. Der Letzte d. Mohikaner,’ v. J. F. Cooper. 
‘Der Waldlaufer,’ v. Gabr. Ferry. Miilheim a. d. R. 
‘Der Pfadfinder od. das Binnenmeer.’ N. d. engl. Orig. f. die 
deutsche Jugend bearb. v. Frdr. Meister. Lpz. 4. Aufli., 1907. 
1898.—‘Der rote Seeriuber. Der reiferen Jugend erzihlt v. Frz. Hoft- 
MAM Ue SUL eaALt. 
‘Lederstrumpf. Drei Hrzihlen. a. d. Indianerleben, f. d. Jugend 
neu bearb. v. Ernst Treuberg. Ftirth. 
‘Lederstrumpfs Indianer-Geschichten.’ Fiir d. Jugend frei nach Coop- 
er dargest. 37.-42. Tausend. Wesel. 
‘Der Wildtoter. Hrzihlung. Ftir d. Jugend neu bearb. v. Pet. 
Schlicht. Lpz. 2: Aufi. Lpz. 1899. 
1899.— ‘Der Bienenjiiger” Hine Erzihlg. aus der Wildniss Nordamerikas. 
Frei Bearb. v. Herm. Ferschke. Stuttgart. 
‘Der rote Freibeuter” I tir die reifere Jugend neu Bearb. v. Stier. 
Lpz. 2. {| Titel-| Aufl. 1902. 
‘Lederstrumpf od. Die Ansiedler.” Frei bearb. v. Paul Moritz. 3. 
Aufl. Stuttgart. 
‘Lederstrumpf-Erzihlungen.” Ftir die Jugend bearb. vy. F. Hoffmann. 
Berlin. Auch Berlin, 1902. 
‘Dasselbe. Fiir d. Jugend neu bearb. v. Klaus Bernhard. Stuttgart. 
‘Dasselbe Bearb. v. Frdr. Meister. 2. u. 3. Pracht- u. Volksaus- 
gaben. Lpz. 1899, 1901. 
‘Der letzte Mohikaner.’ Hrziihlung. FTiir d. Jugend neu bearb. v. 
Pet. Schlicht. Lpz. 2. {'Titel-) Aufl. 1901. 
‘Der letzte Mohikaner.’—‘Der Wildtéter” Beide aus d. Engl. v. L 
Tafel. In ‘Amerikanische Romane. Stuttgart. 
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1900.— Der Letzte der Mohikaner. Fiir die deutsche Jugend bearb. v. 
Frdr. Meister. 2. Aufl. Lpz. 
‘Der Wildtdter od. der erste Kriegspfad.’ Ftir d. deutsche Jugend 
bearb. v. Frdr. Meister. 2. Aufl. Lpz: 4. Aufl. 1905: 
‘Lederstrumpf-Erzihlungen.’ Stuttgarter Orig.-Ausg. aus d. Engl. v. 
L. Tafel, neu durchgesehen vy. ik. Walther. Stuttgart. 
‘Der Pfadfinder. Neu bearb. v. A.. Stier. Lpz. 2. Aufl. 19038. 
1901 —‘Der Pfadfinder.’ Hine. Erzahlg.. Frei Bearb. v. Paul Moritz. 3. 
Aufl. Stuttgart. 
‘Der Wildtoter.’ Eine Erziahlg. f. d.. Jugend. Frei bearb. v. Paul 
Moritz... 3, Auth Stuttgart: 
‘Der Pfadfinder od. das Binnenmeer.’ Bearb. v. Frdr. Meister. Lp. 
3. Aufl. 1903: 
‘Der alte Trapper.’ Nach dem engl. Original vy. Frdr.. Meister. 2. 
Aufl.Lpz.. 3. Aut, 19038; 14 Aufl. 1907. 
‘Der Wildtéter” Aus den Lederstrumpf-Erzihlen. Fiir die Jugend 
bearb. v. Fr. C. v. Wickede. Reutlingen. 
1902 —‘Lederstrumpf od. Die Ansiedler.’ Erziihlung. Ftir d. reifere Ju- 
gend: neu bearb. v. A. Stier. Lpz. 2. [Titel-] Aufl. Lipz. 1905. 
‘Lederstrumpf-Frzihlungen.’ Neu bearb. v. Wilh. v. Beck. Berlin. 
‘Der Letzte dex) Mohikaner.’ Bearb. v. Friedr. Meister. 3. Aufl. Lipz. 
4, Aufl , 1305. 
1903.—Lederstrumpt-Erzihlungen.’ 5 Bde. Niirnberg. 
‘Ledenstrumpf-Geschichten’ Hii d. deutsche Jugend bearb. v. Frdr. 
Meister. Volks-Ausg..4. Aufl. Lpz. 5. Aufl. 1907: 
‘Dasselbe in 5 Bdn. Unter Mitwirk. v. Miinchgesang f. die Jugend 
neu bearb. v. Osk. Eooffmann. Stuttgart. 
1904.—‘Ialkenauge’ Hiv die Jugend bearb. u. m. Berticksicht. der neuen 
Rechtschreibung hrse. v. Geo. Reichard. Berlin. 
: ‘Ledenstrumpt. Fur die Jugend bearb. u. m. Berticksicht. der neuen 
Rechtschreibung hrsge. y. Geo. Reichard. Berlin. 
‘Tndianer u. See-Geschichten.’ Ttir d. Jugend frei nach Cooper u. 
anderen erzihlt, v. W. Fricke. Wesel. ; ; 
‘Lederstrmnpts Indianer-Geschichten.” Ftr die Jugend frei nach 
Cooper dargestellt. 50.-59. YTaus. Neue Ause. Wesel. 
‘Der Wildsteller” Bearb. m. Beriicksicht. der neuen Rechtschreibung 
hrsg. v. Gec. Reichard. Berlin. 
1905.—‘Comanchet, der Hiiuptling der Wampanowys.’ Bearb. v. Karl Zas- 
trow in ‘Awei Helden des Indianervolkes.’ Mtilheim a. d. R. 
In ‘Schaffstein’s Volksbticher f. d. Jugend.’ K6In, 1905, 1906. 
Cooper’s ‘Lederstrumpferzihlungen. Ftir die reifere Jugend bearb. 
v. Wilh. Spohr.—Der Wildtéter.’—‘Der letzte Mohikan.’—'Der 
Pfadfinder.’—‘Die beiden Seel6wen.’—‘Der Letzte der Mohikaner.’ 
Im ‘Lande der Rothiute. Miilheim a. d. R. 
1906.—‘Lederstrmmpf-Erziihlingen.’ Ftir die Jugend bearb. Globus Verlag. 
Berlin. 
1907.—‘Der Bienenjiiger. Nach Cooper. Fiir die reifere Jugend bearb. v. 
G. Mensch. 4 Auil. In ‘Spiegelbilder aus dem Leben u. der 
Geschichte der Voélker. Hinbeck. 


COOPER IN GERMANY 103 


‘Der rote Freibeuter.’. Mit Vorbemerkg. u. dem Bilde des Verf. Nr. 
2050-55 in ‘Der Bibliothek der Gesaimtliteratur des In- u. Aus- 
landes.’ Halle. 1907-1910. 

‘Schaftstein’s Volksbticher: Die Ansiedler.’—‘Die Prairie. Ix6ln. 

‘Lederstrumpf-Hrzihlungen.’ Bearb. vy. Klaus Berhard. 4. Aufl. 
Stuttgart. 

‘Dies Wassernixe. Nr. 8:-in 1001. Hrzahlungen: ftir Jung u. Alt. 
Berlin, 1907, 1908. 

1908.—‘Der Spion.’ In ‘Moderne Weltbticherei.” Magdeburg, Berlin. 

‘Der rote Hreibeuter.’ Bearb. v. Wilh. Spohr. Bd. 57 in ‘Schaff- 

stein’s Volksbticher.’ JX6In. 
1909.—_‘Lederstrumptf-HErziihlungen’ in der urspriinglichen Form. Ubers. u. 
bearb. v. Ix. Federn. 5 Bde. Berlin, 1909, 1910. Laurxus-Ausg. Ebd. 

‘Der Letzte der Mohikaner.’ Aus d. Engl. v. Paul Seliger. In ‘Meyer's 
‘Volksbticher.’ Lpz. 

Wer Wildtoter’ Nr. 67, 68 in ‘Bunte Bticher.” Reutlingen, 1909-10. 

‘FKiinf Lederstrumpf-Erziihlungen.’ Frei bearb. v. Osk. Hocker. 
Volksausge. Stuttgart. 

1910.—‘Ausgewiihlte Romane.’ Ubers. u. hrse. v. Rich. Zoozmann. Mit 
einer Biographie u. e. Bildnisse des Dichters. Lpz. 1910, 1911. 1. 
‘Der Wildtoter” 2. ‘Der Letzte der Mohikaner.’ 3. ‘Der .Pfad- 
finder.’ 4. ‘Die Ansiedler.’ 5. ‘Die Prarie’ 6. ‘Der Spion, ‘Der 
rote Freibeuter.’ 7. ‘Der Bravo? 

‘Der rote Freibeuter.. In ‘Yon Buch zu Buch, von Blatt zu Blatt. 
Lpz. Cooper's ‘Romane’ neu erschienen, tibersetzt v. Karl Federn. 
Verlag Cassirer. Berlin. 

1911.—‘Lederstrumpf od. Die Ansiedler” Ftir d. Jugend bearb. Berlin. 
Globus- Verlag. 

‘Ned Myers.’ Eine Seegeschichte. Frei bearb. v. A. Specht. Berlin. 

‘Der Letzte der Mohikaner.’ Bearb. vy. Otto Zimmermann. Bd. 9 in 
‘Die Biicher der deutschen Jugend.’ 

‘Der Spion.” Ftir die Jugend bearb. v. Wilh. Spohr. Berlin. 


The German translators seem to have translated largely from 
Hnelish editions of Cooper’s novels This will explain a number 
of the above titles, which may seem unfamiliar to most American 
readers of Cooper. Thus ‘Die Grenzbewohner, oder die Beweinte 
von Wisch-Ton-Wisch’ is a translation of the title of the English 
edition, namely: ‘The Borderers; or, the Wept of Wish-ton- Wish ’ 
(Amer. Ed. ‘The Wept of Wish-ton-Wish’); ‘Ausfliige (or 
Streifereien) in die Schweiz,’ of ‘Excursions in Switzerland’ 
(Amer. Ed. ‘Sketches of Switzerland’) ; ‘Aufenthalt in Frankreich, 
Ausflug an den Rhein und zweiter Besuch in der Sehweiz,’ of the 
English title ‘A Residence in France; with an Exeursion up the 
Rhine, and a Second Visit to Switzerland’ (Amer. Ed. ‘Sketches of 
Switzerland.’ Part Second) ; ‘Hrinnerungen an Europa,’ of ‘Ree- 


5 


ollections of Europe’ (Amer. Ed. ‘Gleanings in Europe’) ; ‘Eng- 
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land. Mit Skizzen aus den Gesellschaften der Residenz,’ of ‘ Hneg- 
land; with Sketches of Society in the Metropolis’ (Amer. Ed. 
‘Gleanings in Kurope. England’); ‘Wanderungen in Italien,’ of 
‘Exeursions in Italy’ (Amer. Ed. ‘Gleanings in Europe. Italy’) ; 
‘Evehen Effingham oder die Heimath,’ of ‘Eve Effingham; or 
Home’ (Amer. Ed. ‘Home as Found’); ‘Der Irrwisch oder das 
Kapersehiff,’ of ‘The Jack o’Lantern (Le Feu-Follet); or the 
Privateer’ (Amer. Ed. ‘The Wing-and-Wing; or Le Feu Follet’) ; 
‘Die franzosische Erzieherin, oder das gestickte Taschentuch,’ of 
the English title ‘The French Governess; or the Embroidered 
Handkerchief’ (Amer. Ed. ‘Autobiography of a Pocket Handker- 
chief’) ; ‘Lucey Hardinge,’ of the English title ‘Lucy Hardinge,’ 
the second part of ‘Afloat and Ashore,’ known in America as 
‘Miles Wallingford’; ‘Ravensnest, oder die Rothhaute von Ravens 
nest; or the Redskins’ (Amer. Ed. ‘The Redskins; or Indian 
and Injin’); ‘Mark’s Riff od. der Krater,’ of the English title 
‘Mark’s Reef; or the Crater’ (Amer. Ed. ‘The Crater; or Vul- 
ean’s Peak’) ; ‘Capitan Spike oder die Golf-Inseln,’ of ‘Captain 
Spike; or the Islets of the Gulf’ (Amer. Ed. ‘The Islets of the 
Gulf; or Rose Budd’; also, ‘Jack Tier; or the Florida Reefs’) ; 
‘Der Bienenjaiger, oder die Eichen-Lichtungen,’ of ‘The Bee 
Hunter; or the Oak Openings’ (Amer. Ed. ‘The Oak Openings; 
or the Bee Hunter.’) 7 

Two works erroneously attributed to Cooper and lsted under 
Cooper’s works in Kayser’s ‘Lexikon,’ are Catherine Sedgwick’s 
‘Redwood’ (‘Redwood, ein amerikan. Roman von Cooper. 4 Thle. 
1825,?° and ‘Mosely Hall’ (‘Mosely-Hall, oder die Wahl des Gatten. 
Roman von Cooper.’ 3 Thle. Lipz. 1825). It is believed that the 
translator of these novels, J. P. E. Richter (pseudonym for Wil- 
helmine von Gersdorf), has translated other English novels which 
she wrongfully offered to the German reading public as works -of 
Walter Scott. By some ‘Mosely Hall’ was looked upon as an un- 
successful novel, written in Cooper’s youth.*° 


27 Cf. ‘Das literarische Conversations-Blatt.’ 25. Januar, 1826. 
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CORRECTIONS 


Page 107, table of contents, ‘‘Cause of Floods in the Ohio 


Valley,’’ for *‘135’’ read ‘‘134.’’ In the same way for each 
Succeeding topic to ‘‘Summary of Damage to Soil’’ the pages 
siomlnemedd: Ia( °°. 138°". 6 140"’...<° 140"? *°149?? “1490” 
“144”, “'144”” and ‘‘145”’ respectively. 


Page 111, 8th lhne from the bottom, for ‘‘4’’ read ‘‘5”’. 
Page 123, end of first paragraph, add ‘‘page 168”’. 

Page 142, 14th line from the bottom, for ‘‘15’’ read ‘‘14”’. 
Page 145, Ist line, for ‘‘3’’ read ‘‘4’’. 

Opposite page 168, add‘‘chart No. 6’’ to the chart: 

Page 173, in last paragraph, after ‘‘C’’ in the 12th line 


from the bottom add ‘‘page 115.’’ 
Opposite page 174, on the chart, for ‘‘7’’ read ‘‘8”’. 


Opposite page 176, on the chart, for “‘8’’ read ‘‘9’’ and for 


A as read i oe 


Page 178, 16th line from bottom for ‘‘2’”’ read ‘‘3”’, 
Page 179, Ist and 22nd lines for ‘‘2’’ read ‘‘3”’. 

Page 180, last line, for ‘‘3’’ read ‘‘4’’. 

Page 181, 2nd linefrom the bottom, for ‘‘4”’ read ‘‘5.’’ 
Page 182, 3d and 6th lines from the bottom, for ‘‘5’’ read 


SGrc 


Page 184, last line, for ‘‘Martin’’ read ‘‘ Morgan.”’ 
Page 189, last line, for ‘‘3”’ read ‘‘4’’. 
Page 192, cancel ‘‘ (See figure 47.)”’ 
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Pretatory Note 


It was realized that a thorough study of the flood of March, 
1913, was necessary in order to determine the actual conditions 
and the consequences of it. The matter was called to the attention 
of the President of the University and an appropriation of $150.00 
was made for the purpose, as a part of the Public Service Work of 
the institution. 

Mr. Hal P. Bybee was placed in charge of a party consisting 
of Mr. Clyde A. Malott and Mr. Thomas F. Jackson. Mr. Jackson 
left the party at Worthington, on account of illness, and Mr. W. 
R. Allen took his place. On account of their accessibility, the two 
forks of White River were chosen for study. As soon as physical 
conditions would permit, the party took the field and the work was 
carried on under the most trying conditions. 

The report which follows is the joint coloeEtion of Mr. 
Bybee and Mr. Malott, and forms the first accurate record of a 
great flood in the area studied, together with a discussion of the 
actual conditions found, and the precautionary measures that may 
be taken. 

J. W. BEEDE, 
_ Associate Professor of Geology. 
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The Flood of 1913 1n the Lower White River 
Region of Indiana 


By Hat P. Byer, A.M., aNpD CLypE A. Matotrt, A.B. 


PA at. INTRODUCTION 


ACKNOWLEDGEMENTS 


THE recent March flood in the Ohio Valley brought such 
disaster and ruin upon the people within its scope that it will be 
long remembered, and will be used as a guage for floods of the 
future, whether of this particular region or elsewhere in the Mis- 
sissippi Valley. Realizing this, the Department of Geology of 
Indiana University sent out an expedition as a part of the Public 
Service work of the University, to study the effects of the flood along 
the West Fork of White River. The field work was done mainly by 
the writers, each of whom traversed a bank of the stream, carefully 
noting the conditions under which any damage was done. Much aid 
was given by Mr. Thomas F. Jackson, a graduate student in the 
Department of Geology, who took charge of the boat and noted 
changes that took place in inaccessible places. To Mr. Jackson, 
credit is due for preparing the photographs. The writers are in- 
debted to Dr. J. W. Beede for his valuabie suggestions and general 
supervision of the work. Dr. E. R. Cumings has given much valu- 
able criticism and has aided the writers greatly by his suggestions. 
The photographs of the region below the junction of the two White 
Rivers were contributed by Mr. Harry W. Morrison, county sur- 
veyor and engineer of Gibson County. 

It was almost three weeks after the crest of the flood had 
passed before the flood plain was dry enough to permit the work 
to be undertaken. On April 19, the party started at Waverly, 
near where the river enters Morgan County. Some three weeks 
were required to traverse the river valley through Morgan, Owen, 
Greene, and between Knox and Daviess counties, to the junction 
with the East Fork of the White River. At Worth ngton, in 
Greene County, Mr. Jackson was succeeded by Mr. W. Raymond 
Allen, a graduate student of the Department of Zodlogy of Indiana 
University. 
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After the party had traversed the West Fork from Waverly 
to the junction with the East Fork, a distance of about 200 miles 
by the river, it was found that the funds which were furnished 
for the expedition by the University were sufficient to cover the 
expenses of an investigation of a considerable portion of the East 
Fork of White River. Accordingly, the equipment was shipped 
to Brownstown, near the middle of Jackson County. Two weeks 
were consumed in the investigation of the East Fork from Browns- 
town through one-half of Jackson, Lawrence, and part of Martin 
Counties to Shoals, making a distance of about 110 miles along 
the East Fork. Thus, five weeks were spent on the expedition, 
and about 310 miles of river bottom traversed. 

Since a flood of the magnitude of the recent one does not 
occur more than once or twice in a generation, it was not known 
just what was to be found or what were the most important phases 
of the situation. In a very short time, however, the following 
things revealed their need of consideration: 


1. Effect of bridges, both highway and railroad, upon the 
height of the water. 

2. Railroad grades and public road grades. 

3. Bank cutting, amount, causes and prevention. 

4. Deposits of sand, silt and gravel. 

5. Removal of the top soil. 

6. Cutting of holes, causes, and prevention. 

7. Effects of meanders. 

8. Levees, their good points and their bad points. 

9. Effect on the future crops, and the destruction of wheat 
and corn. 

10. Damage to cities, towns, and villages, and to farm im- 
provements. 


Valuable aid was given by the farmers along the river bottom 
in the consideration of the above items. As far as possible each 
farmer was questioned about the March flood and his opinion 
procured as to damage. Since soil was the main physical loss 
to the valley land, farmers were questioned on every possible occasion 
as to their ideas of the damage to future crops on account of the 
removal of the top soil. The effect of grades, both of public roads 
and railroads, was discussed with those affected. 
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Lack oF Goop Base Maps 


One of the most serious handicaps that was encountered in 
doing the work in a first-class manner was the lack of a good base 
map with which to work. The soil and county maps that were 
available were far from being accurate in geographic detail; and 
thus it was almost impossible to note the lesser changes made by 
the high water. It is the little changes that are taking place from 
year to year, that in the end make the greatest change, or lead 
up to some marked change in the course of a stream. There are 
several places where as much as three acres are lost each year. It 
was not uncommon for as much as forty acres to have been lost in 
the short time of ten years. This is the case at the first bend in the 
river after it turns south at Spencer. Again in twenty-seven years, 
twenty acres have been lost from the John Duke farm, between 
Worthington and Bloomfield. These changes and hundreds of 
others are taking place all the time and in a few years make a con- 
siderable change in river channel. Without the aid of topographic 
maps it is impossible to note these changes. 

If a complete topographic map of the White River bottom 
were available, a study of the situation could be made and the 
advisability of a system of levees for any part of the river bottom 
could be worked out. As it is, nothing but an expensive survey 
of the entire bottom will show the advisability of such a system. 
When such a survey was finished, there would be nothing that 
could be used later for any other specific purpose; while the same 
amount of money with a little more added to it would make a per- 
manent topographic map that could be used in making a complete 
study of the entire situation. With such a map having a ten foot 
contour interval, the geology and physical features of the river 
valley could be worked out. The advisability of making cut-offs, 
thus shortening the stream, and even the approximate cost of 
such work could then be determined. For instance, at Bloomfield, 
just below the Illinois Central Railroad, the river makes a long 
loop to the south, as seen in Chart No. 4. At the southern end of 
the loop a new channel less than a third of a mile in length would 
shorten the course of the river over a mile. With a good base 
map to work from, the position of the proposed cut-off could 
be determined at a place where there would be the least possible 
bank cutting and the most land reclaimed by such a cut-off. A 
close study of a topographic map would furnish an engineering 
corps with sufficient data to work from. That is, they would 
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know what they were to find and the easiest and least expensive 
manner of procedure. 

The Mississippi River Commission started its work by hav- 
ing made a large scale contour map of the entire lower course of 
the Mississippi River. With this base map to work from, other 
surveys have been made, and the entire lower course of the Mis- 
sissippi River has been brought under almost complete control. 
Not only could the topographic maps be used in the study of the 
flood situation, but they could be used in the study of the im- 
provement of the public roads in the unglaciated part of the State. 
By looking at the contour map of the Bloomington Quadrangle, 
it will be seen that the roads are built on the section lines, in a 
good many instances making the road so hilly as to prevent the 
marketing of the crops, and making heavy hauling almost impos- 
sible. These roads could be built around hills of excessive steep- 
ness and height, in many cases, where they are now built on the 
section line directly over the hill. Also the location of road metal 
quarries could be made in the best possible location with respect 
to applying the metal to the road. 

The possibilities of storing the excess flood waters in the lake 
region of the northern part of the State for irrigation and power 
purposes could be worked out in a definite manner by the aid of 
adequate topographic base maps. 

It would be well to place topographic maps in the public 
schools, for social as well as physical problems may be studied 
by their use. An example of the social problems that may be 
studied by the aid of the contour map is found in the following 
question: “Can the people that live on the part of the river valley 
that is frequently overflowed move to higher locations?’ Or, 
‘Are they a poorer class of people that are not financially able to 
make such a move? Are they renters or do they own their own 
homes? Could these low lying districts be turned into public 
parks which would not be seriously damaged by the overflow of the 
stream ?’ 

The estimated damage to soil on the part of the White River 
bottom traversed was something near $250,000. The cost of making 
a map of a fifteen minute quadrangle varies from $1,350 to $5,750, 
according to the nature of the topography, or from $6 to $25 per 
square mile. At the lesser figure, the entire drainage area of both 
forks of White River could be mapped for $75,000. Putting the 
cost at $2,500 for each quadrangle, the entire drainage of both 
forks of White River could be mapped for $132,000, or about one- 
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half the estimated loss to soil in the recent flood. For the estimated 
loss of soil, the whole State could be mapped. About fifteen 
fifteen-minute quadrangles would cover the greater part of the 
valley land on both forks of White River and would cost less than 
one-third of the estimated damage to soil in the recent flood. These 
figures are possibly too high, for the relief in Indiana is not very 
pronounced, especially in the glaciated part of the State. 


GENERAL LAWS OF A STREAM 


In the work of water, as it is emphasized along any stream 
from a mere rivulet to a great river, a few principal laws come 
under consideration which are applied to any particular stream. 
Since these laws are fundamental, a few pages are here devoted 
to a consideration of them. 

‘Every river appears to consist of a main trunk, fed from a 
variety of branches, each running in a valley proportional to its 
size, and all of them together forming a system of valleys com- 
municating with one another, and having such a nice adjustment 
to their declivities that none of them join the principal valley 
either at too high or too low a level, a circumstance which would 
be infinitely improbable if each of these valleys were not the work 
of the stream flowing in them.’ (John Playfair, ‘Huttonian Theory 
of the Earth.’) 7 

Streams are one of the most important agencies that give 
form and expression to the surface of the earth; they are the prin- 
cipal factors in fashioning the details of the various topographic 
forms that strike the eye of the every-day observer. Streams cut 
into the plains, making valleys and hills suited to the size of the 
streams and proportioned to the general elevation of the former 
plain above the mouths of the main streams. 

Every one is aware that streams carry sediment, and espe- 
cially after rains during high water. When one considers that 
streams, ever and ever, are carrying sediment, he soon is able to 
grasp the idea how streams are able to carve the surface of the 
earth as they do. During each high water millions and millions 
of tons of sediment are carried to the ocean. Nearly every one 
has noticed that during the short summer shower a considerable 
gully may be made on a hill side, that started from a little rill in 
the mark of a harrow tooth. The soil thus removed, however, may 
be at the foot of the same hill. In fact the soil from the source 
of a stream may make many stops before it finally reaches the ocean. 
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It may lay in the form of alluvial material for centuries before it 
is removed to its final resting place in the ocean. A summary 
of the denudational processes in the United States is given in 
‘Water Supply Paper No. 234,’ by Dole and Stabler. The last 
paragraph is as follows: 


The estimates reveal that the surface of the United States is being re- 
moved at the rate of thirteen ten-thousandths of an inch per year, or one inch 
in 760 years. Though this amount seems trivial, when spread over the surface 
of the country, it becomes stupendous when considered as a whole, for over 
270,000,000 tons of dissolved matter and 513,000,000 tons of suspended matter 
are transported to tide water every year by the rivers of the United States. 
This total of 783,000,000 tons represents more than 350,000,000 cubic yards 
of rock substance, or 610,000,000 cubic yards of surface soil. If this erosive 
action had been concentrated upon the Isthmus of Panama at the time of 
American occupation, it would have excavated the prism for an eighty-five 
foot sea level canal in about seventy-three days. 


It has been shown by Humphreys and Abbott that the Missis- 
sippi River alone transports enough sediment to tide-water in 
one year to build up a tract of swamp land 268 square miles in 
area one foot in depth. There has been no consistent effort to- 
ward using this enormous quantity of sediment that the rivers of 
the United States carry to the ocean, and as a result all of this good 
soil is lost. In the case of the Mississippi River, the sediment 
might be used to build up some of the vast areas of swamp land 
along its lower course, so that something besides malaria might be 
produced where the swamps now are. 

The manner in which material is acquired by running water, 
the way in which it is carried, the effect it has on the bottom and 
sides of a stream, and how it modifies the flood plain in times of 
flood can be ascertained by the careful study of a single stream. 
We think, ordinarily, that the function of a stream is to carry away 
the stupendous amount of flood water and the general run-off, 
while in reality its purpose is that of leveling. Salisbury says 
the purpose of a stream is to carry the lithosphere into the hy- 
drosphere. The term ‘leveling’ may seem contradictory to the 
previous statement that streams make hills and valleys; but leveling 
is their function in that they reduce, very slowly to be sure, the land 
to sea level, or approaching it. They etch their way into the plains 
and cut them into hills and valleys and these hills are in turn worn 
to a base level. No one person can live long enough to see the life 
history of any one stream completed, but the physiographer sees 
many examples of streams representing all stages between youth 
and old age. He may see stages in which the stream has all of its 
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DIAGRAM No. 1. 


Figures along the tops of the two diagrams, A to B, are fall in river from one town to the next 
one mentioned. 

Figures along the bottoms of diagrams, C to D, represent distance in miles from one town to the 
next one mentioned. 

Figures at right end of curve show elevation of river at Winchester and New Castle above 
sea level. 
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work before it; that is, there is still a great amount of upland. 
The streams in this case are small, usually straight, swift, heavily 
loaded with sediment, and characterized by falls and rapids. A 
stream with these characteristics is termed a young stream. He may 
see stages in which the work is half completed; that is, in maturity, 
in which the plain is so cut up that it is all ridges and valleys. 
He may see stages in which the work is almost finished; that is, 
in old age, in which the valleys are wide; the streams have many 
meanders; a few monadnocks rise above the general relief; and the 
stream is sluggish, and is building up its lower course instead of 
lowering it. These, in a few words, are the charactertistics of 
streams in the three stages of youth, maturity and old age. 

If the general leveling of the land is the function of a stream, 
then we must next-see how and in what manner it does this. As 
the rain falls it beats on the ground and gathers particles of soil; 
then, uniting into small rivulets, flows away in response to the 
force of gravity. These little rills, turbid with sediment held in 
suspension, unite into brooks, and these in turn combine to form 
larger streams, which are also turbid. The particles held in sus- 
pension have a tendency to fall to the bottom, but are kept up 
by the various upward currents that are to be found in flowing 
water, due to the unevenness of the bed of the streams, or to rocks 
or other debris on the bottom. The sediment may rest on the bot- 
tom for a time, but it will be gathered up and carried on down stream 
and will finally arrive at its resting place in the ocean. 

Not only is the sediment gathered up by the little rills, but 
the main stream is constantly widening and often deepening its 
channel. This process also furnishes another source for the der- 
ivation of sediment. For instance, the Mississippi River car- 
ries into the Gulf more sediment than the tributaries bring into 
the main stream. (Dole and Stabler, ‘Water Supply Paper, 234.’) 

The ability of a stream to carry sediment depends upon the 
velocity, the volume, the nature of the material to be carried, and 
the presence of upward and cross currents. Any one who has 
observed a stream knows that the velocity is not continuously 
the same, and that the velocity is less at the sides than at the middle, 
and less on the bottom than on the surface. The thread of swiftest 
flow is ordinarily in the center of the stream and about one-third 
of the distance from the surface to the bottom. (I. C. Russell, 
‘Rivers of North America.’) The bottom of the current is held 
back by the friction on the bed, and the surface by the friction of 
the air. If the stream is heavily loaded, the highest per cent of 
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sediment is found where the current is less—that is, near the bot- 
tom, surface, and sides of the stream. 

Another class of debris that is carried by a stream in times 
of flood includes tree trunks, logs, rails, bridge planks, boards, 
telephone poles, and everything that will float or that can be held 
up by the current. These things cause much damage in that they 
have a tendency to form a dam whenever they may become lodged. 
In this way many bridges are washed away. The road west of 
Martinsville was damaged to a great extent by the cross currents 
set up by the debris catching on the wire fence on the north side of 
the road and forming a dam. IL. C. Glenn, in‘ Professional Paper 
No. 72, U. S. G. S,’ cites many illustrations of mills and power 
plants having been destroyed by floating debris becoming lodged 
against them and finally forcing them from their foundations. 


GEOLOGIC STRUCTURE OF INDIANA 


Since the drainage of both forks of White River is closely 
associated with the geological structure, a brief discussion will be 
given at this time. The geologic history of the State is embraced 
by the Paleozoic times. The geological scale for Indiana is as fol- 
lows: 

f ( Merom sandstone 


Pennsylvanian...... { Coal measures 
| Mansfield sandstone. 


Chester sandstone and limestone 
Mitchell limestone 

Oolitic limestone (Salem) 
Harrodsburg limestone 

| Knobstone sandstone and shales 
| Goniatite limestone. 


| Mississippian....... 


Paleozoic..... { New Albany black shale 
Sellersburg limestone 
Silver Creek limestone 
Jeffersonville limestone 


Devonian ys. 4 os. 


| Waterline 
Silurian............. , Niagara limestone 
| Clinton hmestone. 


Richmond limestone and shales 
Lorraine limestone and shales 
Eden shales and limestones 
Trenton limestone. 


Ordoviciane=). 
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The geologic history of Indiana begins with an old sea which 
gradually retreated to the southwest as the region to the northeast 
was raised. The general dip of the rocks is to the southwest, at 
the rate of twenty to thirty feet to the mile. In some places the 
dip is much more, at times, being as much as a hundred feet to the 
mile. Beginning with the Ordovician formations which are the 
oldest rocks found in Indiana, the other formations are exposed 
as one goes from east to west across the State, until the Merom 
sandstone is reached at the extreme western part of the State. 
In each case, the older passes under the younger, and each is ex- 
posed at the surface for a distance dependent upon the thickness 
of the formation and the amount of stream erosion. 


Ordovician. The Ordovician rocks are the coldest rocks ex- 
posed in Indiana. They consist of a series of hardened clays and 
thin bedded limestones, commonly designated as the Cincinnati 
group. This region includes a strip from fifteen to twenty-five 
miles in width extending from the Ohio River northward to the 
northern part of Wayne County. The entire territory is drained 
by Whitewater River, and other streams that flow into the Ohio 
River. Since shales are easily eroded, the relief is rather pro- 
nounced, being as much as four hundred feet. The limestones of 
the region are very thin, rarely more than a few inches in thickness, 
thus affording very little protection to the shales. The region 
in general is one of the physiographic divisions of the State and 
may be called the Eastern Highland, the elevation above the sea 
being from 700 to 1,200 feet. 


Silurian. The Clinton and the Niagara limestones of Silurian 
age succeed the Ordovician rocks. They are the surface rocks 
along the Ohio River, extending in a narrow strip northward through 
the eastern part of Clark County, the middle of Jefferson County, 
the eastern part of Jennings County, thence with the western limit 
near Greensburg and Rushville, northwest past Noblesville, as 
indicated on Chart No. 1. From Rushville south the outcrop 
will average fifteen miles in width, except at the extreme southern 
part. The Clinton limestone, which is basal Silurian in Indiana, 
is a rather thin bed, varying from a few inches to about seven feet 
in thickness. The Niagara group, which overlies the Clinton 
limestone, is composed of several divisions of limestone and shales, 
aggregating in all about one hundred and twenty-five feet, in the 
southern part of the State. To the north where the Niagara passes 
under the glacial drift, it reaches a thickness of four hundred 
feet. The topography of the Niagara limestone outcrop is rather 
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Cuart No.1. Geologic map of Indiana, showing width of the White River valleys in different formations. 
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Fic. 3. Hole where a haystack had been. in the background, a crew replacing the grade that we 
washed out on the east side of B. & O. bridge across White River, three and a half miles south of Bedford. 
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rough, the steep slopes being the result of the predominating lime- 
stones, and is somewhat in contrast to the rounded hills of the 
Eastern Highland of southeastern Indiana. The general slope 
is to the west. The eastern rim of the Clinton and the Niagara 
is the dividing line between the White River and Whitewater River 
systems. The streams flow southwest down the dip of the rocks 
and the Niagara is exposed in the bed of the streams for several 
miles to the west of the general outcrop. 


Devonian. The Devonian rocks succeed the Silurian, and may 
be grouped into two main divisions, the lower being limestones 
and the upper soft shales. The most important limestone is the 
Corniferious, or Jeffersonville, which is a rather hard bluish gray 
limestone, the combined strata averaging about sixty-five feet in 
thickness. To the north it seems to be partly replaced by the 
Geneva, a buff or brownish colored magnesian limestone. Above 
the Jeffersonville limestone, are two thin beds of limestone known 
as the Silver Creek and the Sellersburg. These outcrop in the 
extreme northern part of the region. On top of these limestones 
occur the New Albany Black Shales, which will average 125 feet 
in thickness. These shales are sulphurous and contain so much 
bitumen that they will burn when thrown on a fire. Weathering 
takes place very rapidly in these shales and as a result the region 
is worn down almost to base level. This region about New Albany, 
Scottsburg, Seymour, Columbus, and Franklin averages about 
10 to 15 miles in width, and is known as the Eastern Lowland. 
It is from 500 to 700 feet above the sea. The East Fork of White 
River flows southward through this trough for many miles to Rock- 
ford in Jackson County, where it turns to the southwest, and flows 
‘through a gorge in the succeeding formations. 


Mississippian. The Mississippian strata, in Indiana, occupy 
the middle portion of the southern half of the State, and next to 
the Pennsylvanian, are the most important rocks in the State. 
The Mississippian in Indiana is divided into six divisions, which 
ageregate over a thousand feet in thickness. These divisions will 
be treated in the order in which they occur, beginning with the Goni- 
atite limestone, which is the oldest. The Goniatite limestone is 
unimportant, but is remarkable in its consistency in underlying 
the whole Mississippian system. It is generally less than six feet 
in thickness. The Knobstone group is composed of shale at the 
bottom, while near the middle are massive dark blue calcareous 
and clayey sandstones, and near the top is a light brownish sand- 
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stone intercalated with shaley layers. The Knobstone is between 
400 and 600 feet in thickness. The area of outcrop is from twenty- 
five to thirty miles in width and extends from the Ohio River north- 
ward through Floyd County, western Clark, eastern Washington, 
western Scott, nearly the whole of Jackson, Brown, Morgan, Hen- 
dricks, and Montgomery Counties, passing under the glacial drift 
in Benton County. The topography of this region is the most 
rugged of any in the State. The Knobstone rocks absorb water 
readily, but being impervious, transmit it very poorly, so that these 
rocks are readily shattered by freezing and thawing. The region 
is weathered and eroded into steep-sided valleys, the bottoms of 
which are from 200 to 400 feet below the general level of the land. 
The topography of Brown County is a good example of these steep- 
sided valleys. Since the elevation of the region is from 700 to 
1,100 feet above the sea, it is known as the Central Highland. 
The courses of both forks of White River are to the southwest 
directly across the Knobstone region. The valleys are from two 
to five miles in width and are bordered on either side by abrupt, 
bluish bluffs, ranging from 150 to 250 feet in height. Typical 
bluffs of this kind are to be found on the West Fork above Martins- 
ville and on the East Fork at Brownstown and Sparksville. 

The Harrodsburg limestone which overlies the Knobstone, 
is a coarsely crystalline, fossiliferous, hard, blue stone from 35 to 
100 feet in thickness. Its outcrop is between a quarter of a mile 
and three miles in width. The topography is very similar to that 
of the succeeding formations. 

The Salem limestone overlies the Harrodsburg limestone. 
It is a massive, oolitic, buff to bluish, fossiliferous limestone, known 
over the United States as one of the best building stones. The 
softness of the freshly quarried rock makes it very easily worked, 
and upon exposure to the air it gets hard and durable. The thick- 
ness of the Oolitic limestone varies from a few feet up to 90 feet. 

The Mitchell limestone is a hard, fine grained fossiliferous, blue 
stone, having a thickness ranging from a few feet up to, possibly, 
250 feet. This limestone is easily soluble and is pitted over its en- 
tire outcrop with sinks. The region of its outcrop is largely drained 
by underground channels. It-is in this formation that some of the 
largest caves of the world are found. Some of the noted caves 
found in the Mitchell limestone are Mammoth Cave of Kentucky, 
and Wyandotte and Marengo Caves of Crawford County, Indiana. 
Lost River in Orange County is a typical underground stream for 
thirteen miles of its length. Green River, Kentucky, drains Mam- 
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moth Cave and is another example of the solubility of the Mitchell 
limestone. The Harrodsburg, Oolitic or Salem, and the Mitchell 
limestones are shown in Chart No. 1 as one formation. Through 
this limestone region both forks of White River narrow down to 
about a quarter of a mile in width. This narrowing of the valley 
in passing from the region of soft shales and sandstones to the hard 
limestones had remarkable effect on the flood conditions, as will 
be mentioned in another place. 

The last division of the Mississippian is the Chester. This 
consists of a series of thin limestone, shales and sandstones, aggre- 
gating 190 feet in thickness. There are three thin limestones with 
sandstone and shales between. 


Coal Measures. The Mansfield sandstone is a massive, 
coarse-grained sandstone and is the basal member of the coal mea- 
sures in this State. On top of the Mansfield Sandstone is a series 
of shales, sandstones, coal seams, fire clays, and limestones. The 
shales make up the greater part of the coal measures. The Merom 
sandstone hes next above the coal measures. Mr. J. F. Newsom 
in the ‘26th Annual Report of the State Geologist,’ says: ‘Lying 
above the productive coal measures and separated from them by 
an unconformity is a sandstone with a thickness at Vincennes of 
from 40 to 50 feet. This sandstone has been known as the Merom 
sandstone, owing to its good exposures at the town of Merom. 
In general appearance it resembles the Mansfield sandstone, for 
which it has sometimes been mistaken. Whether it is of carbon- 
iferous, or later, age has not been satisfactorily determined.’ | 

It is interesting to note that the size of the valley depends 
on the material through which the river flows. Above Gosport, 
on the West Fork, the river flows through the Knobstone region, 
which is composed of shales and thin bedded sandstones. ‘These 
shales are easily eroded and as a result the valley is wide; being 
one to three miles in width. As the Limestone region is reached 
below Gosport, the valley narrows to between a quarter and three- 
quarters of a mile, until it leaves the Mansfield sandstone below 
Bloomfield, where it again widens even more than above Gosport. 
The same conditions are present on the East Fork. At Sparks- 
ville the wide valley narrows to a mile or less as it leaves the Knob- 
stone region and enters the limestone area, and continues very 
narrow until it leaves the Mansfield sandstone at Shoals. Thus 
there is a remarkable constriction in the valleys of both forks where 
they flow through the limestone rocks and the more resistant Mans- 
field sandstone. It may be stated that House Rock and Jug Rock, 
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at Shoals, are in the Mansfield sandstone. As the valley becomes 
narrow, the depth of the water is increased and the amount of 
damage per acre is increased. At Romona, on the West Fork, 
the valley is about a quarter of a mile in width, and as a result 
the water during the flood was about thirty feet in depth on the 
valley, and the entire valley was swept clean (Fig. 1). 


DRAINAGE AREA OF WHITE RIVER 


Both forks of White River rise near the highest point in the 
State, which is in Randolph County. This elevation is about 
1,285 feet above sea level. The Mississinewa and the Whitewater 
Rivers also have their sources in this county. The East Fork 
rises in the very southwest corner of the county. 

The West Fork flows in a westerly direction through Muncie, 
and Anderson, to Noblesville, then almost due south to Indianapolis. 
From Indianapolis it takes a direct southwesterly course to Peters- 
burg. The West Fork flows through the Wisconsin glacial drift 
from its source to Martinsville, a distance of 125 miles, and in the 
Ulinois glacial drift from Martinsville to the forks, a distance of 
180 miles by the river. 

The East Fork flows in a tortuous, winding manner, thus 
increasing its length and decreasing its fall by numerous meanders. 
The East Fork flows through the Wisconsin glacial drift from its 
source to Columbus, about 155 miles. Then in the Illinois drift 
from Columbus to Brownstown, a distance of 40 miles. From 
Brownstown it flows through the unglaciated part of the State 
for about 90 miles, and the last 40 miles are again in the Illinois 
glacial drift. 

The writers have measured the drainage area of White River 
with a planimeter on a large scale map. (‘Geologic Map of In- 
diana,’ compiled by T. C. Hopkins, 1901-1903.) The areas were 
measured four times, with the following average results: 


Mest Pork of White River.....:.............. 5,340 square miles. 
Berevork of White River:...—.-.......-0.5... 5,580 square miles. 
White River between the forks and Wabash..... 175 square miles. 


Pietra bchramare area. ©. oo. hs ee lows 11,095 square miles. 
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TABLE No. 1—Profile of the West Fork of White River. 


Dis- ee Feet of Fall per mile be- 
STATIONS. tance eee Elevation. Fall bet- tween Stations, 
Apart. obles- ween Sta- in Feet. 
ville. tions. 
Noblesville...... 0 0 741 0 0.0 
Indianapolis..... 34 34 675 66 1.9 
Martinsville. .... 43 77 600 | 75 7 
Spencer... a. .0 5. 38 115 540 60 1.6 
Worthington..... 32 147 506 34 1.06 
Newberry....... 38 185 476 30 0.8 
Edwardsport..... 29 214 445 31 IO 
Washington...... 25 239 419 26 1.0 
JUNCHIOnS ee os Le 256 400 19 0 
Mouth cease: 50 306 376 24 0.45 


Profile of East Fork. 


Dis- Distance Fall Fall per Mile 
STATIONS. tance | from Mor- |Elevation.| Between Between 
Apart. ristown. Stations. Stations. 
Morristown...... 0 0 741 0 0.0 
IDoriale Wiese tes. ol | 50 50 625 116 203 
Columbus.:......! Zit ll 602 23 iba 
ROCkhOrd= #.e04 25 96 556 46 1.8 
IWMiedoraneee se | 30 126 505 ol Loa 
Riverdale ses... | 40 166 A479 26 0.65 
Shoals! aes. | 50 216 450 29 0.58 
Junction’ =... | 58 274 400 50 0.86 
MiOuGI Ee see | 50 324 376 24 0.45 


1W.M. Tucker, Indiana Department of Geology and Natural Resources, 1910. The last two columns 
were added by the writers. 


A study of the two profile tables shows a noticeably high fall at 
_ the source of the two streams, which rapidly decreases until Columbus 
is reached on the East Fork, and Noblesville on the West Fork. 
(Diagram No. 1 shows this very well.) The fall above Noblesville 
is between three and four feet to the mile. On the Hast Fork 
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the fall between Rivervale and Medora becomes as low as eight 
inches to the mile and between Rivervale and Shoals as low as 
seven inches to the mile. On the West Fork there is only one 
place where the fall goes below a foot to the mile, and that is between 
Worthington and Newberry, where the fall is a little less than ten 
inches to the mile. 


METEOROLOGICAL CONDITIONS 


Conditions for March 23-27, inclusive.2. There is nothing to 
be found in a study of the weather maps of the period preceding 
the heavy rains that would indicate such conditions as caused the 
downpour that followed. The ‘low’ on Sunday night, March 23, 
1913, overlaid southeastern Nebraska. On that day there were 
heavy rains from central Illinois to Western Ohio, over a strip of 
country probably 200 miles wide and 500 miles long, the focus of 
the heavy rains being in northeastern Indiana and northwestern 
Ohio. 

Rain fell uninterruptedly over the above territory, Sunday 
night March 23. The amount of precipitation, however, was not 
so great as on the following day. In Illinois, on March 24, rain 
ceased, but the intensity over southern Indiana and southern Ohio 
increased and was greater than on the previous day. Here an 
important thing is to be noted: On March 23, the heaviest rainfall 
was on the head waiters of the Wabash, White River, and the rivers 
of Ohio that flow into the Ohio River from the north; and on March 
24, the heaviest rainfall had shifted to the lower parts of these 
rivers. This is a reversal of the ordinary conditions; for the ordi- 
nary storm moves from the lower part of these streams to the upper 
portions of their drainage areas, thus giving the water that first 
falls a chance to run away before the rainfall of the second period 
reaches it. 

Monday night, March 24-25, brought a continuation of the 
rain over Illinois, Indiana, and northern Ohio. The same belt of 
heavy rain extended along the lower part of the Great Lakes down 
the St. Lawrence valley, into northern New England. As on 
the day before, the area of heaviest precipitation was in central 
Indiana and in central and northern Ohio during the daylight 
hours of March 25.- It was the rainfall of this day, Tuesday, March 
25, with its average of 4.46 inches of rain at sixteen out of the twenty 
stations in the White River drainage area, that sent the streams 
of central Indiana on their mission of unprecedented destruction. 
Weivonihly Weather Review, March, 1913. 
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The position of the ‘highs’ and the ‘lows’ during the period of 
March 23-27, is responsible for the continuation of the excessive 
downpour in the Ohio Valley. As nearly as possible, the following 
is the succession of events that caused the continuous downpour: 
In advance of the first storm, that formed on the 22nd and centered 
in the lake district on the morning of the 24th, a great bank of 
high pressure moved across the United States and settled in and 
over the Bermudas, remaining there until the 27th. Thus while 
the second storm was pushing eastward on the 24th, an area of high 
pressure existed off the Atlantic coast, and another area of high 
pressure existed north of the Great Lakes, and was spreading 
eastward. On the evening of March 24th, the two areas of high 
pressure were separated only by a long narrow trough extending 
northeast by southwest across the Ohio Valley. This trough con- 
nected the receding storm with the approaching one, making al- 
most continuous rainfall. On the morning of March 25th, the 
trough extended from Texas to New England, with centers over 
Arkansas and the Ohio Valley. The high pressure in the Canadian - 
region and in the Bermudas kept the area of low pressure over the 
Ohio Valley from moving on to the eastward. On the 26th the south- 
ern portion of the trough moved to the eastward and settled over 
North Carolina. When the southern portion of the trough passed 
over the drainage areas of the streams that flow into the Ohio 
River from the south, the latter were also caused to assume flood 
stages, thus making doubly sure the resultant destructive flood 
stages on the Ohio River. On the 27th the high pressure over 
the Bermudas gave away and the area of high pressure in Canada 
moved over the Atlantic Ocean, thus permitting the areas of low 
pressure to move on into the Atlantic ocean, relieving the flood- 
stricken Ohio Valley. 

Thus the two storms passed across the Ohio Valley so close 
together that the rain areas of the two blended, and the second 
storm was held back by the two ‘highs,’ concentrating the rain- 
fall for two successive days in the same place, while the southern 
portion of the trough moved across the southern tributaries of the 
Ohio, flooding them at the same time. At no time in the history of 
the Ohio Valley had so much rain fallen in a 72-hour period as 
fell last March 23-27. In many local areas, as large an amount 
of rain has fallen in an equal length of time, but never has there been 
such a heavy rainfall over so large an area in so short a time. 

Again it is of special interest that no low temperatures existed — 
immediately before, during or after this period of flood. At no 
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place in the Ohio Valley was the ground frozen, nor was there any 
ice or snow stored away in any part of the basin to aid in causing 
flood conditions. 

In Indiana there had been enough rain previous to the down- 
pour to saturate the ground to such an extent that there was no 
room left for the absorption of the surplus water; and it is hardly 
possible that the small amount of water absorbed, even if there 
had been no rain for some time before the downpour, would have 
made much difference in the height of the flood. A complete 
history of the meteorology of these storms, with charts and tables, 
will be found in the publications of the United States Weather 
Bureau. The above is based on the information taken from these 
publications. 
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TABLE No. 2A—Summary of Rainfall Upon White River Drainage Basin for 
the Month of March, 1913. 


Precipitation | Precipitation Total Departure |Greatest Fall 
for March, for March, | Precipitation from the in Twenty- 
1-22. 23-27. for March. Normal]. four Hours. 
West Fork— 
Anderson,............ 1.32 6.99 8.50 4.71 Bd Os) 
Bloomington......... 3.83 9.20 13.03 le 6.56 
Eminence............. Dealt iyRPA5) [st Demitd onai lie apaglavesons coe 1.95 
Harmiland ss. e.isa. .. 1.78 8.94 11.12 OU OU 4.42 
Hickory Hill......... 2.89 7,53 OA eee ia are eee tess ar 4.39 
Indianapolis.......... 1.47 6.0) C05 ai6 0) 2.76 
Washington........... 3.08 8.91 11.99 6.97 5.83 
Whitestown.......... 1.86 7.05 SHEL SG (a ena a wr 3.07 
Worthington.......... 2.54 7.59 10.13 6.10 4.25 
East Fork— 
Butlerville............ 2.92 9.27 12.36 7.59 4.43 
Columbus............ 2.05 9.92 12.01 8.45 7.00 
French Lick.......... 3,28 6.52 OPER TR ihe Fey tes ernie 4.85 
Greenfield............ 1.58 7.28 RESO ss his Ne ans, ees 2.56 
IMIG eee at ae 2.42 9.65 12.08 8.45 5.59 
INashivillen es. Dele, 8.97 STEN GO rests Ps Eten eee el 6.01 
Scottsburg........... 22 oll 10.04 5.36 3.41 
Seymour seq ccc 2.76 8.05 10.82 6.46 5.43 
Shelbyville........... 2.18 7.11 ee eae le ll Ab ybear eee meer ORO 
SOF SR oir laaniituc 4.08 9.06 TO ATA Mee Tu ieeatecn se cee ceten 6.66 
Greensburg........... 1.61 8.45 9.96 5.3 4.01 
Average for West Fork.... 2.54 &.36 10.92 6.93 4.85 
Avecage for Hast Fock.... QE32 8.21 10.14 6.17 4.08 
Average for both Forks... 2.43 8.28 10.53 6.55 4.46 


The average rainfal! for the West Fork of White River, taken at 
nine stations, for the month of March, was 10.14 inches. An aver- 
age of the amount of rain that fell at the above nine stations for 
the period commencing with March 23rd and extending through to 
March 27th, is about 80 per cent of the entire precipitation for the 
month, or 8.21 inches. At seven of the nine stations therefore, an 
average of 4.08 inches of rain fell on March 25th, or in other words, 
50 per cent of the rain that fell on and between March 23rd and 
March 27th, fell on March 25th, at seven of the nine stations. 
That is, 42 per cent of the rainfall for the month fell on March 25th. 

On the East Fork of White River there were eleven stations 
that reported to the United States Weather Bureau. During the 
five days of the flood there was an average of 8.35 inches of rain- 
fall at these stations. The average for the entire month was 10.92 
inches. Thus 76.5 per cent of the precipitation for the month fell 
during the five days of the flood. Also at nine of the stations 
an average of 4.85 inches of rain fell on March 25th, or 58 per cent of 
the rain that fell during the five days of the flood fell in one day, 
i. e., 44 per cent of the rainfall for the month fell in one day. 

Taking both drainage areas together, there was an average 
of 10.53 inches of rainfall for the month of March. During the 
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five days of the flood there was an average of 8.28 inches of pre- 
cipitation at the twenty stations. That is, 78 per cent of the rain 
for March fell in five days. Also an average of 4.46 inches of rain 
fell at sixteen out of the twenty stations on the 25th day of March. 
There was an equally large rainfall at the other four stations on 
March 24th. Thus 56.6 per cent of the water, that caused the flood, 
fell in one day and 42 per cent of the entire precipitation for the 
month of March fell on one day, March 25th, in White River valley. 

The general storm conditions of White River valley were 
about the same as those of the entire Ohio Valley, which have 
already been discussed. As-was stated above, melting snow, ice 
jams, and frozen ground did not enter into the consideration of 
the cause of the flood, as all were absent from the conditions of 
this State. Neither was abnormal temperature present either 
immediately before, during, or immediately after the five days of 
excessive rainfall. However, on March 25th, in the northern part 
of the State, a light fall of snow occurred, which added misery to 
all concerned in the flood stricken parts of the different cities. 
This fall of snow was due to the spreading out of the area of high 
pressure that was centered over the Great Lakes district. 

There is no question but that the flood was caused solely by 
the enormous rainfall, in the short time of five days, and the fact 
that 56 per cent of the precipitation fell within the short period of 
twenty-four hours. If the ground had been frozen, or if there had 
been floating ice to form jams, or if very cool weather had followed, 
the deluge, the damage to property and the loss of life would have 
been vastly greater. On account of the fact that none of these 
other factors acted in conjunction with the continued downpour 
of rain, and on account of the fact that the rains came in the latter 
part of March at a time when there was a minimum of growing 
crops, or crops in storage, the amount of damage was at a mini- 
mum to crops, buildings, and human life. It is difficult to tell 
whether the soil was washed as badly then as it would have been 
if the storm had occurred later in the season. The chances are 
that the soil was damaged more on account of the recent freezing 
and thawing. : 

Considering everything, the damage was about as light as it 
could possibly be, with such an enormous rainfall in so short a 
time. - 
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CAUSES OF FLOODS IN THE OHIO VALLEY 


Floods above the danger line, in the Ohio Valley, have re- 
sulted from the following causes, acting alone, or in conjunction: 


1. Heavy rainfall over extensive areas. 


2. Rapid melting of large accumulations of snows. 
3. The formation and the breaking of ice jams. 

4. The failure of reservoirs. 

5. ‘The breaking of levees. 


The first two of these causes acting together are responsible 
for a very large percentage of the floods that occur during the first | 
four months of the year. A great number of the floods occur dur- 
ing the first four months of the year. For instance, at Paducah, 
out of the twenty-nine floods that have been above the danger line 
all have occurred during the first four months of the year. At 
Evansville, out of the eighty-six floods that were above the danger 
point, only ten occurred outside of these months; and at Cincinnati, 
only three out of forty-six occurred outside of the months of January, 
February, March and April. 

The last three of these causes generally act in conjunction 
with the first two, and in themselves seldom do any great amount 
of damage over any but a small area. The last flood was caused by 
excessive precipitation over a large territory, and was not aided in 
the least by the other flood-causing factors. 
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Fiag. 13. Shows long rows of sycamore trees along the bank which are beneficial in keeping the bank 
from being easily washed. Below Romona, Owen County. 


Fia. 14. A typical steep bank at the outside of a meander. 
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PART II.—OBSERVATIONS 


DAMAGE TO SOIL 


Soil Washing and Erosion. When the water begins to flow 
across the flood plain, sand silt and debris are deposited, their 
position being determined largely by the velocity of the current. 
In many places where the current is strongest the top soil is removed 
and in some places great holes are cut. 

The amount of cutting depends upon the velocity of the cur- 
rent, the kind of soil, and the amount and nature of the sediment 
carried in suspension. I. C. Russell, in ‘Rivers of North America,’ 
gives the following table on the transporting power of a stream: 


TABLE No. 3. 

Velocity of Current. Size of Material Moved. 
BRINCINESHDEISCCONG: 5.50... 0e wet ee kee Fine clay and silt. 
OpiMehes|PeniSCCONd..... 0-0... 0 eee ee ee ee es Fine sand. 

WZMIMNOITES WETHSCCOMGs-5 6 feos see cc be es Pebbles 1% inch in diameter. 
DY HOG FOIE SO OLNG ee eee ee a ar Pebbles 1 inch in diameter. 
PRSZ MEO PCTESECONG . i. une veces de ye yee be eee ee Pebbles 2 inches in diameter. 
SR OMeetmper SECONG <2. 2 eee eee ne. Pebbles 3 inches in diameter. 
BNE CURMEIE SC COM: 25. etn ny bowen eege ten Pebbles 4 inches in diameter. 
MNCC LMOCISSCCOMG 3 2. osu eee See es Pebbles 5 inches in diameter. 
PROM E CADE SECONG. 6. 6 6s So bbe or eb neces Pebbles 6 inches in diameter. 
MiP OMCCURDETISCCOMG:. @ 25 oof a4. es oa hee Des we Pebbles 7 inches in diameter. 
WMOOMCCENPEINSECONG.. 66 ee iv he oe Pebbles 8 inches in diameter. 
GmiceuMenSeCONd =)... 2.6 i. ee ee ee: cay ae Pebbles 9 inches in diameter. 


Russell says concerning the above table: ‘It must be under- 
stood that the currents referred to in this table are bottom currents, 
and in general may be taken at about half the central surface cur- 
rent.’ A study of the table shows that the transporting power 
increases in a greater ratio than the increase in velocity. 

Le Conte, in his ‘Elements of Geology,’ shows that the trans- 
porting power of a current varies as the sixth power of the velocity. 
Thus, under this Jaw it will be seen that by doubling the velocity 
of a current the transporting power will be increased sixty-four 
times. That is, if a stream having a given velocity will carry a 
pebble weighing two ounces, it will carry a pebble weighing 64 
ounces if its velocity is doubled. This law applies only to material 


held in suspension. Larger materials may be rolled along on the 


bottom of the stream bed. 
3—1424 
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Streams, like White River, which have many meanders have their 
velocities greatly increased when they assume flood stages, and 
take a more direct course. The water passes over a shorter dis- 
tance than when it follows the old winding channel, while the fail 
between the source and the mouth of the stream remains the same 
at all times. Thus the velocity of the current is greatly increased, 
making it more effective as an agent in removing the top soil. A 
very heavy compact soil will be less affected by strong currents 
of water than a light loose soil, as muck or sandy soil. However, 
a very compact heavy soil will be readily cut into holes if the cur- 
rent has sufficient tools with which to work. In many places — 
where the current broke across the neck of a large meander great 
holes were cut, one to two hundred feet in width, five to ten feet 
in depth, and in several places three or four hundred feet in length. 
This was the case at Worthington near where the Eel River enters 
White River. Mr. East is finishing the new channel and will make 
a permanent cut-off, thus shortening the river three-quarters of 
a mile. About a mile above Worthington was another example 
of the current starting to make a channel for itself across the neck 
of a large meander. In no case did the current cut a new channel 
all the way across the neck. If these new channels were extended 
entirely across the neck in the form of a ditch twelve or fifteen 
feet in width the increase in fall would soon cause the water to en- 
large the channel so that it would carry all of the water of White 
River, thus making a permanent cut-off. 

Holes. Where a stump, hay stack, tree, rock or any other 
obstacle was in the path of the current, the evenness of the current 
was disturbed and a spiral downward swirl started on the leeward 
side of the obstacles which acted in the same manner as water in 
a whirlpoo!. It was no uncommon thing to see holes in a field where 
there seemed to be no cause; but upon inquiry we would be in- 
formed that there had been a hay stack, stump, rock or post at 
that place. Figure 3, shows a hole where there had been a hay 
stack. Farm implements were seen buried or in holes that had 
been excavated under them, due to the swirling action of the waters 
as the current passed around the obstacle. Corners of buildings 
were let down in the same manner. (See Figure 46.) These holes 
were sometimes ten or fifteen feet in depth and forty to a hundred 
feet in length. A break in a levee always caused a large hole to 
be excavated on the lower side of the break. Generally, the material 
taken from the hole was carried a short distance below and deposited 
in the form of a sand and gravel bar. 


Fie. 15. The current has removed the top soil to the depth to which it is plowed. In the first bend of 
White River south of Spencer, in the northeast corner of Section 29. The ridges are caused by the land side 
oi the plow. Sand deposit near the trees along the river bank. 


Pie. 16. A thirty-foot bridge that was car:ied a half mile down stream from the publie road north of 
Brownstown. 
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Sand and Gravel. When there is a noticeable decrease in the 
current, sediment is deposited. Gravel and sand in the order of 
their size and specific gravity, and then the coarsest silt, and last 
the very fine silt, is the order of deposition. ‘Trees on and near the 
river bank tend to check the current, causing it to drop the heaviest 
sediment close to the river, thus building up a natural levee, while 
the finer silt is carried out to enrich the valley land. There was 
a tendency for corn stalks to retard the lower current, causing sand 
to be deposited that otherwise might have been carried on farther. 
Fences generally had sand deposits on the down stream side. Wire 
fences caught the floating debris, forming a sort of dam that tended 
to check the current, and in this way causing a deposit of sand on 
the lower side, and in some instances on both sides like snow drifts. 

It was not uncommon to see as much as twenty-five acres 
covered with from a few inches to five or six feet of sand and gravel. 
There were several places where there was as much as sixty and even 
eighty acres covered with sand. Just below Waverly there was a 
tract of ninety acres covered. About a mile above Spencer there was 
about sixty acres, while in the first bend in the river to the south, 
below Spencer, there was a very large amount of sand. Just below 
Newberry, there was a tract of about twenty acres, and just below 
the bridge at Freedom, on the east side of the river, there were about 
ten acres. (See Figure 11.) Also below ‘Blue Hole,’ at Wash- 
ington, there was as much as sixty acres covered with sand, from 
a few inches to four feet in depth. In most of these cases it will 
take several years to reclaim this land and get it in good productive 
condition. 


Silt. Where the water was backed up over a considerable area, 
silt was deposited. The amount of sediment deposited depends on the 
length of time that the water stood on the ground and the amount 
of sediment in suspension. The greatest amount of sediment was 
deposited at the fork of the two branches of White River and at 
the junction of Muscatatuck with the East Fork of White River. 
A considerable amount of silt was deposited in the outside of the 
large meanders, as in the loop at Worthington, where Eel River 
joins White River. The current from Kel River had a tendency to 
hold back that part of the White River current that followed the 
old channel, thus depositing silt and fine sand. Figure 12 shows 
a small valley just south of Spencer on the east side of the river, 
in which the back water stood, causing silt to be deposited more 
than a foot in depth. Mud cracks were developed here in an in- 


Fic. 17. Middle ground shows where water had stood on wheat in an old lagoon. In the trees is the 
bridge that had been carried from the road north of Brownstown. 


Fig. 18. Top soil washed away and gravel deposited later. Gibson County. 
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teresting fashion. McBrides Creek flows through this valley and 
furnished part of the sediment. 


Bank Cutting in General. Any obstacle or obstruction on or 
near the bank of a stream causes the current to be deflected to the 
opposite side of the channel, where it begins to cut away the bank, 
and is again deflected back to the side where it first started. This 
is the beginning of a meander. 

Bank cutting causes the velocity of the current to be retarded 
on account of the increased friction. The increased length of 
the course as well as the increased load also reduces the velocity 
of a stream. These conditions, resulting from bank cutting, all | 
tend to reduce the velocity of the stream, thus making the flood 
stages higher. As a rule, a flood plain is made up of materials 
that are easily eroded or moved. A great many observations 
along the river showed that the top soil was from one to ten feet 
in thickness, while the under layers were composed of sand and 
gravel. This sand and gravel is easily moved by the current which 
washes it out from beneath the top soil or loam, permitting the latter 
to cave in. This accounts for the very steep banks on the out- 
side of the meanders, and for the rapidity with which the current 
removes the material from the outside of the meander. ‘The sand 
and gravel is carried to the inside of the meander and deposited 
in the form of sand bars; this is done in a large measure by the 
cross currents. The soil is lighter and is carried farther down 
stream and in many cases carried out and deposited on the flood 
plain. The sand and gravel has been moved from one side to 
the other many times. Many beautiful cross sections of large 
sand bars were seen. Figure 15, shows a typical vertical out- 
side bank of a meander. It seems that the shifting of the stream 
goes on more rapidly when the bank is just full or only partly full 
of water, for when the water is over the banks that which is left 
in the old channel seems to have less erosive power, or at least 
not any more than when the bank is just full. Even if the rate of 
bank cutting were the same during the over-flow stages of the 
river as when the banks are just full, the latter conditions occur 
much more often than the former, and it is therefore evident that 
there should be some measures taken to prevent rapid formation 
of meanders. 


Effect of Trees on Bank Cutting. Trees along the river bank 


will to a great extent retard bank cutting. Sycamores and willows 
are possibly the best for this purpose. Figure 13 shows the roots 


‘ict gc laa apap pga = 


Fie. 19. Before the flood reached the crest. Gibson County. 
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of sycamore trees reaching down several feet, helping to hold the 
bank together. Also small trees and shrubs along the bank will 
tend to check the current, causing sediment to be deposited, and 
thus building up a natural levee and at the same time protecting 
the banks from being eroded. Figure 15 shows this process oH 
building natural levees. 

We have seen that the soil from the outside of the meander 
is carried down stream, while the sand and gravel is carried across 
the stream to the inside low bank by the cross currents, where it 
is made into high bars, as seen in Figure 29. In this instance as 
much as forty acres have been carried from the outside and deposited 
in the form of a desolate waste, on the other side of the river, in 
the short time of ten years. It takes many years to reclaim this 
desolate waste, and after it is reclaimed it belongs to the man who 
owned land on the other side of the river, the original owner con- 
tinues to pay taxes on it while the other man farms it. The old 
saying, ‘What is one man’s loss is another’s gain,’ is somewhat ap- 
plicable here. 

The thing that needs to be emphasized at this point is that 
bank cutting takes place every time that there is a channel full 
of water, and that the cutting power of the current is as efficient 
then as when the stream has assumed flood conditions. This 
phase of the flood situation can be controlled to a great extent, 
and the most serious cases greatly retarded, if not entirely stopped. 


Effect of Trees on Deposits. Two and one-half miles north 
of Martinsville on the west half of section 19 on the land belonging 
to Mr. W. E. Hendricks, is a row of trees extending east from the 
river as seen in Chart No. 2. Mr. K. I. Nutter owns the land east 
of the row of trees, which formerly extended as far east as the in- 
terurban line, but were removed by him. After a glance at the 
chart the result of the removal is evident. About 90 acres south 
of the row of trees was covered with silt from one to nine inches in 
depth, while east of the trees the current was unobstructed and as 
a result took two to four inches of the top soil from Mr. Nutter’s 
land. 


Effect of Grass-Sod on Erosion. Three miles southwest of 
Spencer on the land of Mr. John M. Dunn, the current left the river 
and made a short cut across a long meander. Where the current 
left the river there was a plot of grass some ten acres in extent. 
The ground covered with grass was not washed or denuded in the 
least, while the ground below this was robbed of three or four inches 
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of the top soil. (See Chart No. 3.) Mr. Dunn is of the opinion 
that it would be better to put the entire bottom land that he owns 
in timothy, and farm the upland. Considering the price of timothy 
hay, and the resistance that a good grass sod maintains during 
flood times, it seems that this would be a very good plan. 


Summary of Damage to Soil. The following table gives the 
amount in acres that was covered with silt, sand, or gravel, and the 
amount denuded, and the number of acres lost by bank cutting on 
White River. 


TABLE No. 4. 
Bank : 
Country. Denuded. Cutting. Sand. Silt. 
West Fork 
Weawilessees (se Sa ee 299 30 Tel 2,000 
GmOxee per tS 275 28 50 1,000 
GReemen Mra ee. 1,812 38 256 3218 
Oneness ee 1,699 22 223 289 
INOW GAME ges kw es 438 27 264 2,370 
otal eee. pees. 4,723 145 870 8,850 
East Fork. 
JACKSON... oo one Se ee 1,084 9 50 2,400 
Weashimetomc. 6.2.4... 143 Very, little. 50 300 
WAWCINCE es. Go es ele SO) Very little. 550 3,280 
IMM Leyy EUS 5 oe 1,660 Very little. 50 . 780 
THO aM ee sie Ne ane mer 33 SPACE 1165) 700 6,760 
~ otal for both Forks. 7,850 160 1,570 15,600 
At $20 per acre. | At $75 per acre. | At $50 per acre. 

Hstimated loss. ......... $157,000 $12,000 $77,500 

provletocssanwollars to Soltis: < 5s. es oo ft eae ae $246,500 


As far as possible, every farmer was questioned as to the effect 
of soil wash on succeeding crops. The general consensus of 
opinion was to the effect that there would be about half a crop 
the first year, two-thirds the second, three-fourths the third year, 
and if a subsequent flood did not come there would be a full crop 
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the fourth year. An ordinary crop on good bottom land is at the 
very least worth $20 per acre, and on much of it $30 would not be 
too high. One-half plus one-third plus one-fourth of $20 equals 
$21.60. This is the basis on which $20 is used as the loss per acre 
due to soil wash. Thirty dollars may not be too high. 

The value of the bottom land varies from $75 per acre to $100 
per acre, and there is a greater portion of it worth $100 per acre or 
more than there is worth less; but it is better to put the price too 
low than too high. The land lost by bank cutting is a complete 
loss, hence the loss per acre was placed at $75. The land that is 
covered with sand and gravel is almost useless for several years, | 
but can be reclaimed after a considerable number of years, so that 
450 per acre seems to be a fair estimate of this sort of damage. ‘The 
farmers say that the ground that is covered with silt does not pro- 
duce a full crop the first year, but that after the new soil has been 
‘rozen the following crop will more than make up for the loss of 
tne first year. | 

On the West Fork there were some who thought that the 
sediment which is being brought down in recent years is not so 
good as that which was formerly deposited over the flood plain. 
Others could see no difference. The investigators are of the opinion 
that the silt is not as good as it was before so much of the forest 
was cut from the steeper slopes. This is especially true of the un- 
glaciated portion of the drainage basin of White River. During 
the last few years the steeper slopes have been robbed of their forests. 
The farmers have tried to farm these steep hills and as a result 
much gullying has taken place. The results of this process is to 
be seen in the western part of Monroe County and in the eastern 
part of Greene County. As much as twenty acres can often be found 
in one area that has been stripped of its grass sod, and numerous 
gullies have been cut down into the red limestone soil, exposing 
the limestone below. This soil is easily carried away and when 
dropped on the fertile alluvial flood plain is not as productive as 
the finer particles of humus that were gathered from the wooded 
areas several years ago, and deposited in the same places where the 
red clay is being deposited by every great flood. ‘To one who has 
spent three summers studying the geology of the unglaciated part 
of the State, there is no doubt but that the deposits derived from 
this part of the White River basin are less productive than formerly 
and this decrease in productivity is due in a large measure to de- 
forestation. There are several hundred acres in Monroe and Greene 
Counties that are in the same condition. A fuller report on this 


Public road at Waverly, after the flood. 


enlarging a cellar under a house. 


The hole in the foreground was caused by the current 
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subject will be published later. For a full discussion of the effects 
of deforestation on erosion, see Mr. L. C. Glenn’s, ‘Denudation 
and Erosion in the Southern Appalachian Region, (Professional 
Paper, Nov.72; U:S.G.s.). 


LEVEES AND EMBANKMENTS 


One of the most interesting phases in the study of the flood 
conditions was found in levees and embankments. We will first 
consider the levees and the embankments as to their relation to 
the river, their ponding effect upon the flood waters, their effect 
upon the land, both above and below them, and the effect of the 
high waters on the levees themselves. Then will follow a con- 
sideration of their general effects and conclusions concerning them. 
They will be taken up in the order in which they came under the 
notice of the investigators in the progress of the river work. Con- 
stant reference to the maps will help the reader to understand the 
text. 

Morgan County. White River in Morgan County flows through 
the exposed Knobstone sandstones and shales. Since this rock 
structure is easily weathered and eroded, the valley is remarkably 
wide, being from one to four miles in width. This great and valuable 
strip of alluvial land is cut through by the conspicuosly meandering 
river which does not tend to remain constant in its channel. Asa 
result of this latter condition, man has attempted to hold it in 
its present channel by means of riprapping and leveeing at different 
places along the channel. Levees, however, have not been built 
for that purpose alone, but for protecting the alluvial soil from 
wash and for the protection of growing crops. We will see with 
what success these constructions have served their purpose. 

The first construction that came to our attention was the 
public road extending northeast across the valley from Waverly. 
The water was completely over the embankment which was about 
ten feet in height in the stretch between Waverly and the cement 
bridge, a distance of about one-eighth of a mile. On the north side _ 
of the bridge it was much less in height. This was a new rock road 
and was almost entirely destroyed, the rock being carried several 
hundred feet below and deposited with other debris in a large bar. 
Next to the town not only was the grade washed out, but a deep 
hole was made. This was because of a swirl starting from the cellar 
of a house that was washed away. A very strong current raged at 
this place, due to the fact that the river turns nearly a right angle 


Fic. 23. Looking southwest across White River at Gosport, March 26, 1913; showing ripples as water 
flowed over Monon track. 


Fie. 24. Monon station, Gosport, March 26, 1913. 
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just above Waverly. and the overflowing water tended to sweep 
around the edge of the town in a more majestic course. 

The new cement bridge over the river was not damaged, but 
there is no doubt but that its massiveness and small cross section 
helped to direct the water to either side. Both approaches to the 
bridge were washed out. North of the bridge the road was washed 
away and the rock deposited in the fields below. About a quarter 
of a mile north of the bridge the largest wash occurred, where a cur- 
rent went across from above. About one acre of land was washed, 
from two to four feet deep, on each side of the road as a result 
of the unevenness of the flow caused by going over the road bed. 

A small levee planted in trees extended from the bridge to 
about one-half mile down the river, being parallel with it and about 
six rods away. This levee did not seem to have any effect outside 
of keeping the current confined to the river side. The strip of land 
between the levee and the river was badly denuded. 

About two miles southwest of Waverly a small stream enters 
the river from the west. Parallel with this stream on the section 
line of 22 and 27 is a large levee extending from nearly one-half 
mile back to near the river, where it turns at a right angle to follow 
the river for about one and three-quarter miles. This levee was 
high enough to be above the waters of the flood, but was broken in 
three places. The first two breaks were near the turn where the 
western extension reached the main levee parallel to the river. At 
each of these breaks occurred a hole from four to twenty feet below 
the valley land. These holes were made by the concentrated current 
rushing through the vents made in the levee. Beyond these holes 
were gravel bars from one to three feet in depth, each covering 
about an acre of good ground. These two breaks were evidently 
caused by groundhogs, since several places were literally honey- 
combed by their burrows. 

The third break in this levee was nearly a mile below the first 
two breaks. This one was very severe indeed. Some twelve 
to fifteen rods of the levee was entirely swept away and a pond 
of over a half acre in extent was left in its place. This pond is 
succeeded by a sand and gravel bar from one to four feet in depth 
and covering an area of about ninety acres. The bar ends abruptly 
in a terrace from two to three feet in height, nearly a half mile 
below the break. A strong current seemed to have hit the levee 
at this point causing the break, and there might have been a point 
of weakness here, due to the numerous groundhog burrows. Perhaps 
as much water flowed through this opening as flowed down the 
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main channel. This alone would account for the immense sandbar 
below. By consulting the map it will be seen that this was a natural 
course for the river to take after the levee was broken through. 
The current took a short course while the river takes a circuitous 
course to reach the point where the current entered the channel 
again. 

This levee has perhaps done much good in the past and would 
have done much good this time had it not been broken through. 
The water would naturally back up from below and cover this large 
area of some four hundred acres, and being quiet, much silt would 
be deposited. <A levee situated as this one is would be very useful, 
if well made; but it must be well made, for if it breaks it will bring 
ereat damage to the land that it is supposed to protect. 

The next levee that demands attention is in Section 5, about 
two miles below the one considered above. Again a stream comes 
in from the west, and a levee fifteen feet in height, constructed 
within the last few years, extends parallel with the stream for 
about three-quarters of a mile. This levee lies at a right angle 
to the river. About the middle of the levee a wing extends to the 
southward for nearly one-half mile, where it joins the river which 
has circuited to the west, and at the point where the levee approaches, 
it turns south again. It seemed that a current of water left the 
main river above the levee and flowed up the small stream. The 
levee seemed to be sufficiently high, but it broke in two places. 
The break again appears to have been caused by groundhog burrows. 
The first break was between the south extending wing and the 
river. Quite a deep hole was made here and a corresponding 
sand and gravel bar was made below, but otherwise very little 
damage was done, since the area included by the main levee, the 
wing to the southwest, and the river was mostly covered with silt. 
The main part of the current went by this break to near the western 
end of the levee where a break of large dimensions occurred. Below 
the vent and holes, a large bar from one to two feet in depth covered 
about two acres. Quite a strong current went through this break, 
denuding a strip all of the way to the Henderson bridge, where 
the current again joined the river channel. 

This levee with its south-extending wing has been valuable 
in ordinary overflows in causing the land to be silted, but its use, 
as in the preceding levee, lies in its being unbroken. It should 
evidently be protected from the ravages of groundhogs. 

The conditions at the Henderson bridge were striking. The 
current was on the south side of the river channel. It was prob- 


Fic. 25. White River at Gosport, March 26, 1913. 


Fie. 26. Looking south down the Monon railroad tracks after the flood. 
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ably deflected to this side by the current coming from the big 
break in the levee considered just above. No water passed across 
the road north of the bridge. A new road had been made and rocked 
on a twelve foot grade south of the bridge. This grade was liter- 
ally destroyed, only remnants remaining. The river channel was 
widened by one-third on the south side of the bridge, thus leaving 
the bridge ending some sixty feet out in the river. A new span 
will be needed to complete the bridge. The current that did the 
damage came from the broken levee above. Where the road grade 
was so badly torn away, a great pond from four to twenty feet deep 
and an acre in area, was washed out. Below this hole some twenty 
acres of land was covered with sand and gravel one to four feet 
in depth. Land in this condition is worse than useless. The 
damage here was several thousand dollars and was due to the con- 
striction of the passageway under the bridge. 

The next grade that suffered was the interurban line that 
eonnects Martinsville to Indianapolis. A mile or more from the 
mouth of White Lick Creek, the current left the creek and flowed 
across the valley. This current damaged the pike road and passing 
on a short distance washed out about a half mile of the interurban 
track between Centerton and the river. South of the river the cur- 
rent left the channel, making a direct course across the bend, and 
washed out about an eighth of a mile more of the interurban track. 
The telephone and electric line wires were torn down. Little or 
no damage was done to the soil as the grade was rather low. 

The Vandalia Railroad bed was also much injured on both 
sides of the river. About three-quarters of a mile of track was 
washed out between Centerton and the river, while south of the river 
about one-eighth mile was washed out. Here again the grade was 
rather low and not much damage was done to the farm land. There 
was some denudation, but it was not due to the grades but to the 
current taking a more direct course across the neck of the meander. 

The public road leading northwest out of Martinsville across 
the valley served as a slight obstruction to the waters and as a 
result was practically destroyed. The road metal was carried 
several hundred feet out in the field below and the road bed was 
washed down to the old corduroy bed. West of the bridge the grade 
was completely carried away. One pier of the bridge was damaged. 
Again below the grade there were as usual great holes cut, with the 
usual sand and gravel bars below. 

On the west side of the river about three miles southwest 
of Martinsville is a high levee about one and one-half miles long, 


4—1424 


154 INDIANA UNIVERSITY STUDIES 


known as the Bane levee. This levee is built obliquely to the river, 
coming to the river at its lower end. (See map.) The water did 
not get sufficiently high to flow over this levee, and it would have 
been of valuable service had it not been broken in two places. The 
levee is not planted in trees, but is covered with a heavy blue-grass 
sod. Some horses and mules were stranded on this levee for several 
days. The mules attempted to leave and were lost. Near the middle 
of the levee a break occurred, caused, possibly, by a concentration 
of the current at this point by a bend in the river just above. This 
is one of the worst breaks found in the levees along the White River, 
being second only to the one in the levee first discussed. Where 
the levee had been, a hole of one acre in area and from five to twelve 
feet in depth was formed. Below this hole was a huge gravel bar, 
three feet in depth and five acres in area. The current of water 
that went through this break went southwest and after flowing two 
and one-half miles re-entered the river. The current was wide and 
deposited sediment mainly. It washed only in small patches where 
there were little elevations on the flood plain. About one-half 
mile below the break the current encountered a hedge fence against 
which much drift was piled. This made a veritable levee out of 
the hedge, but the waters could rush through in many places. 
This resulted in about ten acres being denuded from six inches to 
three feet in depth with a great sand bar below. 

A second break occurred in the Bane levee near its junction 
with the river. This break was perhaps less than half the size of 
the other. It seemed that a great part of the water that flowed 
through this break flowed up stream (being protected by the levee) 
and joined the upper current where the land is much lower than it 
is near the river. The Bane levee was the last of any importance 
in Morgan County. | 


Owen County. The flood conditions in Owen County were 
the most interesting met with along the river. As has been mentioned 
elsewhere in this report, the geologic structure has been important 
in the determining of the physiography of the State. Near Gosport 
the surface rock changes from the soft Knobstone shales to the 
overlying hard limestones, which are not so susceptible to the 
weathering agents. Throughout Owen County the valley is bordered 
by cliffs of limestone and hard sandstone. No longer does one see 
wide fertile valleys as in the county above. The narrowness of 
the valley is remarkable. It is from a quarter of a mile to a little 
less than a mile in width. The water had no opportunity to spread 
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Fic. 27. Trestle of I. C. Railroad at Bloomfield. Neither the trestle nor the bottom land was injured, 
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IS 


— ~N 


MEK 


SSS 


Ws 
\ S ‘ 
S RRC 


WC. 
TRANS 


Fie, 28. Bank-cutting west of Newberry, Greene County, on the James Blackmore farm. 
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over a vast area as in the preceding county, and was consequently 
much deeper. At places the water was as much as thirty feet in 
depth on the first bottom. Such was the case at Romona. This 
great depth increased the head, reduced the friction, and conse- 
quently increased the velocity. The result of such an immense 
amount of water in such a narrow valley can easily be conjectured. 
The valley was swept clean. A glance at the map will show the 
conditions. 

Since the valley is narrow and meandering, the farm land is 
not seen in vast stretches, but is in irregular patches of no great 
extent. There is no such occasion for building levees as there 
is in the preceding county. Again, perhaps, experience has taught 
the farmers that levees and embankments do not avail much when 
it is possible for the water to get thirty feet deep over the valley. 
At least there are only a few, possibly two, places that demand 
consideration here. } 

The first is the Monon grade at Gosport. A glance at the 
map shows that the railroad grade is in a curve across the valley. 
The grade is from twelve to twenty-five feet in height, and the 
only opening is at the bridge over the river, consequently this 
grade impeded the water and ponded a great amount of it above 
until it rose sufficiently to flow across. Eye witnesses said that a 
fall of three to five feet was produced, and that the water broke 
over in a mighty ripple almost a milein length. The greatest damage 
was done to the grade itself. It was more than half swept away, 
the track being completely turned over with the ties on top of the 
rails. It was ten days before it could be put in sufficient repair 
for temporary traffic. The bridge was also injured by the river 
bed being deepened near one of the piers. Below the embank- 
ment the land was heavily silted. At the railroad bridge about an 
acre was cut from one to four feet in depth. The railroad company 
suffered the greatest damage here. It seems that there should 
be at least another section added to each end of the bridge, and 
to insure traffic against the highest floods there should be some 
trestle besides. The grade was replaced just at it was before 
the flood. 

The second place of interest in Owen County with regard 
to embankments is two and one-half miles east of Freedom, on the 
land belonging to Mr. Frank C. Dunn. Here the river makes a 
complete semi-circle. It enters Section 23 flowing south, but soon 
curves to the west, and in Section 22 has curved until it is flow- 
ing north. Inside of this loop there are about two hundred acres 
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of land of which one hundred and forty acres are tillable. Where 
the river leaves the bluff at the upper part of the loop, a levee be- 
gins and extends parallel with the river for nearly one-quarter 
of a mile. This levee was almost completely washed out and ad- 
jacent to it some four acres of land were cut from one to four feet 
in depth. Below this badly cut area there were some fifty acres 
badly denuded, while forty acres were silted towards the western 
edge of the loop. This levee heretofore had done good service 
for Mr. Dunn. As long as the water did not get over it, not only 
was his land in the loop protected, but the water was directed in 
such a manner as to rob his neighbor across the river and add a 
corresponding amount to the inside of the bend. Mr. Dunn has 
declared his intention of rebuilding the levee. 


Greene County. In Greene County the river gets wider, 
and below Worthington it is much wider. ‘This is due to the out- 
cropping of the soft and easily eroded coal measures and to the 
effects of the Illinois glacial sheet. In pre-glacial times the river 
ran as much as four or five miles to the west of its present 
course. It probably ran through the gap that is now occupied by 
Switz City, thence southward by the present site of Lyons. It 
seems to have been pushed over to its present position by the great 
ice invasions of the glacial times. The entire area from Switz 
City and Lyons eastward to the river is not wholly valley land; it has 
several great tracts of hill land in it, which are set in the midst of 
the great alluvial area. The vast stretch of valley land from Switz 
City and Lyons, southward and eastward to the river was not all 
under water, but the most of it was near the danger line. Few 
levees were noticed near the river, but railways and public road 
embankments offered interesting situations in reference to the 
flood waters. 

In Sections 13 and 14, three and one-half miles east and a 
mile north of Worthington, a group of levees occurs that demands 
consideration. ‘They are in a great loop to the south, about which 
the river runs, coming back northward for a considerable distance. 
The loop has in it about three hundred acres of farm land. Where 
the river enters Section 13, a levee was built a year before the flood 
by Mr. U. G. Clark, who owns the land. The levee which ex- 
tended along the right side of the river for over a quarter of a mile 
was washed entirely away. A hole from one to four feet deep was 
in its former position. ‘The current which left the river here and 
washed the levee away spread out over and denuded perhaps a 


Fie. 29. A huge sand and gravel bar, below the mouth of Veal Creek. The.bar is more than six feet 
above the level of the water. 


Fic. 30. Soil erosion on James Blackmore farm, west of Newberry. 
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hundred acres of land in Sections 18 and 14. The wash was worse 
adjacent the railroad, which follows the foot of the bluff all along 
the valley. The current in its lower course before entering the river 
evidently became sluggish, as much silt was deposited in the western 
part of Section 14. 

Farther down in the loop is a levee extending southward some 
distance from the river, and on approaching the river, which has 
turned to the westward, the levee turns at a right angle and extends 
parallel to the river, but some distance removed from it. The 
west wing of the levee stands much higher above the land than 
the north wing. The top of it, however, is no higher than the 
north wing. Presumably the idea is to have no part lower, and to 
have all parts above the flood stage. From near the turn in the 
levee another wing extends to the northeast. This extension is 
considerably lower and a hedge is growing upon it. This levee 
system was of no service during the last flood. It was broken in 
numerous places and heavy denudation occurred at the breaks. 
Much of the intervening land was denuded. 

This group of levees has been of much benefit in the past. 
They were so arranged that they prevented a current from flowing 
over the land in the loop, but would permit the back waters to 
come up on the land, thus depositing a heavy silt and enriching the 
land. They were not built to cope against a flood that would 
completely envelope them. The question arises whether it would 
be a paying proposition to construct levees for such exigencies. 
This will be considered later. 

An interesting situation occurs at Worthington. Eel River 
flows through a narrow gap between the rocky hill of east Worth- 
ington and the steep bluff of ‘Old Point Commerce,’ northeast 
of Worthington. This gap is about one-eighth of a mile in width. 
(There is no doubt that Eel River once flowed to the west of the 
present site of Worthington.) This small gap is dammed _ by 
the Vandalia railroad grade, except at the bridge over Eel River, 
where an opening of one hundred and eighty-two feet is left. The 
grade is at least twenty-five feet in height. The country north 
and west of Worthington is-really what may be termed ‘second 
bottom,’ belonging to Eel River. 

During the flood the water from Eel River had to go through 
the narrow opening in the Vandalia railway grade. The opening was 
too small to carry the water and as a result the water was ponded 
at least three feet higher on the upper side of the bridge than it 
was on the lower side. The E. & I. R. R. grade running northwest 
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from Worthington prevented the pent-up waters from escaping 
over the ‘second bottom’ west of Worthington, but finally the slight 
grade gave way and the excess water of Eel River found an outlet 
to the west of Worthington, down Morgan ditch or Dead ditch, 
which does not get its ordinary flow of water into White River until 
near the vicinity of Bloomfield. This release of the water of Hel 
River caused the water which had been ponded above the Vandalia 
Railroad grade to fall, but it was this water that flooded the west- 
ern part of Worthington, thereby doing much damage. 

It is evident from the above that the E. & I. R. R. grade for 
a time protected Worthington from an overflow, and if this grade ~ 
had been higher and firmer, Worthington would have been safe from 
the overflow. It is evident also that the Vandalia grade was an 
obstruction to the free passage of the waters of Eel River, and 
was a direct agent in the flooding of that city. Without doubt 
the opening in the Vandalia grade at the bridge should be made 
longer. This argument is much truer since Mr. Z. I. East has 
prolonged Eel River nearly one-half mile by directing the channel 
of White River across a loop, thus shortening its course and causing 
the old channel of White River to become the Eel River channel 
for one-half mile. 

In the matter of embankments, the situation at Bloomfield is 
striking. A public road and two railroads cross the valley here 
at right angles and all within a short distance of each other. The 
public road with a grade some twelve feet in height comes first 
on the north side. The Illinois Central Railroad crosses mostly 
on trestle work a short distance below. The Monon Branch Rail- 
road is just a short distance below the Illinois Central grade. The 
Monon grade is made almost entirely of stone and is ten or twelve 
feet in height. There are very few openings in the Monon grade 
with which to accommodate the flood waters. Some distance 
above the public road the river swings from a middle position in 
the valley to the western side, and after passing the three con- 
structions mentioned, it makes a great long loop to the south and 
finally swings back almost to the Monon Railroad. Then the 
river turns again, flowing along the Monon grade a short distance 
until it is deflected southward by the bluff. The meander here 
makes a letter ‘S’ with the top of the letter to the west. (See 
Chart -No-5)) 

It might be mentioned again here that the Illinois Central 
grade has no effect upon impeding the flood waters, since it is 
composed mostly of trestle work. A short stretch of the trestle 
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Cuarr No. 4. Showing the action of the West Fork from Gosport to Farmers. 
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Fig. 32. West of Brownstown. The channel here is more than 40 rods in width. The opposite bank is 


being cut away very rapidly while the bank on the right of the picture is being extended in the form of a low 
sand bar. 
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Fig. 34. Public road bridge at Rivervale after the flood. 
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work and part of the grade were carried away near the eastern end 
where a.strong current raged along the bluff. In a very short 
time they had trains crossing on schedule time. 

The public road grade broke in spite of all that was done to 
save it. It also broke near the western side of the valley, as the 
grade was lower at that point. About one-third of the material 
of which the grade was constructed was washed away and the part 
remaining was cut and washed to the extent that it was impassable 
for more than two months after the flood. This grade has been 
rebuilt and paved with cement and this will make it able to with- 
stand the floods of the future. Immediately below this grade 
the soil was removed, but only for a short distance, as the current 
was checked by the Monon grade. 

The Monon grade, though it was constructed of rock, fared 
very badly. Just below where the Illinois Central trestle was 
injured, the grade was entirely swept away. The raging waters 
tore up much of the grade between this point and the river bridge, 
and removed all of the track from the grade. It was more than two 
months after the water had gone down before the road bed was 
sufficiently repaired for traffic to be resumed. This was quite 
a contrast to the Illinois Central Railway, which resumed traffic 
in less than four days. 

Below the Monon grade great holes were cut and the land was 
denuded very severely below these holes. It would have been much 
worse if it had not been for the peculiar return of the main river 
current in forming of the above mentioned letter ‘S.’ 

In the southern part of Greene County, just opposite Newberry, 
is a grade similar to the road grade at Bloomfield. It is some 
eight to ten feet in height and goes directly across the valley from 
the bridge next to the bluff on the southern side of the valley. 
There are, however, two openings in the grade over which are steel 
bridge spans. About one-third of this grade was removed from the 
top for over one-half mile. All of the rock was removed and part 
of the grade that remained was badly cut and washed. The grade 
was still unrepaired two months after the flood. The land was 
considerably washed both below and above the grade. 

About fifty rods below the road at Newberry is a high levee 
with a strip of trees and bushes before it and on it. It is built 
at right angles to the river and parallel to the road grade. It 
does not extend quite to the river, and lacks several rods of extending 
to the bluff at the other end. As a result, the water rushed around 
it at both ends. Many trees and bushes kept the land from being 
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cut or washed at the river end of the levee, while at the other end 
where there were no trees, the land was washed very badly for 
some distance below. To the leeward of this levee about eighty 
acres was covered with a heavy deposit of silt. In some places 
the silt was over a foot in depth. This levee was not built with 
the intention of protecting the valley land, but was built years 
ago in connection with the old canal between Terre Haute and 
Evansville. 

It is interesting to note the situation where the C. T. H. & S. 
E. railroad crosses the valley in southern Greene County and northern 
Daviess County. Long stretches of trestle work are frequent and at 
the river there is a long stretch. The trestle work permitted 
the water to pass by, practically unimpeded. Consequently little 
or no damage was done to the railroad or to the land either above 
or below the grade. The advisability of trestle work was clearly 
shown here. 


Knox and Daviess Counties. White River, i-tween Knox 
and Daviess Counties, is a long series of meanders : & Wide and 
dismal stretch of valley land. For as much as three-t~- rths 0. the 
distance no upland is visible from the river. The val!., nd seems 
so plentiful that little care is taken of either its imp.cvement or 
its protection against the meandering river. Each year acre after 
acre of this fertile land is taken from the outside of the numerous 
meanders, and corresponding low sandy wastes are made on the 
inside of the meanders. If this meandering could be stopped, or 
the river straightened and kept straight, hundreds of acres of fertile 
land could be utilized, which now are either sandy or swampy waste 
areas. But the valley land is, perhaps, yet too plentiful for such 
measures to be considered. 

The flood damage between these two counties was not so great 
as might be supposed, since the valley is so wide the waters spread 
out in some places as much as five miles. This prevented it from 
being very deep and from being confined in definite currents, except 
locally. It was only locally that the soil was denuded by the cur- 
rent passing over it. The greatest damage was in the bank-cutting 
on the outside of the meanders. As bank-cutting is no worse 
in times of flood than when the banks are just full, or partially 
full, the flood did no more damage than any other ordinary high 
water, so far as soil wash was concerned. The problem of bank- 
cutting lies in straightening the river and then keeping it straight. 
It is a question as to whether the benefits derived would meet the 
cost of keeping it straight. — | 2 
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In regards to levees and embankments very few were present 
for consideration. The levees near the river were insignificant 
and seemingly had no effect for bad or for good. Only one embank- 
ment occurs that deserves consideration. Outside of the damage 
done by bank cutting, nearly as much damage was done below the 
B. & QO. Railroad grade near Washington as was done within the 
entire river scope of the two counties. The grade is high, being 
perhaps twenty feet on the average. ‘There is no trestle-work 
west of the river and very little east of it, thus compelling the enor- 
mous amount of water to rush under the bridge. The central pier 
was washed out and the steel bridge collapsed. Nearly a mile east 


Fig. 35a. Frogeye, in Shoals, looking south. 


of the river there was a short trestle-work across a hole known as 
the ‘Blue Hole.’ This trestle-work was carried out and part of a train 
was carried down with it. Four lives were lost here. The bodies 
of two of the victims were not found until two weeks later, when 
they were found under several feet of sand. Below this ‘Blue 
Hole’ sixty acres were covered with sand from a few inches to five 
or six feet in depth. On the west side of the river just below the 
bridge two acres were cut from the bank where the water rushed 
against it in coming through the opening under the bridge. Large 
trees were washed out and carried away. Six hundred acres were 
denuded, and forty acres of wheat were washed away, and eighty 
acres were covered more or less unevenly with white sand. 
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Most of the damage done here was due to the railroad grade. 
Had there been sufficient trestle work the damage would have 
been slight. Despite all of this, no trestle work is being constructed. 


East Fork of White River. That part of the East Fork of 
White River which was investigated as to the flood conditions 
has only a few features In common with the West Fork. In the 
first place, the waters were much higher, mainly because of the 
superior abundance of rainfall within its basin; secondly, because 
of the narrowness of the valley itself, which is very similar to the 
West Fork in Owen County; and thirdly, because of slighter fall. | 


Fig. 35b. Frogeye, in Shoals, looking south. 


The region above the junction of the Muscatatuck River with White 
River, is similar to the Morgan. County region of the West Fork. 
Here the valley is wide for the same reason that the valley of the 
West Fork is wide, i. e., it is in the Knobstone region, with its soft 
and easily eroded sandstones and shales. Below Sparksville the 
valley ranges from less than a quarter of a mile in width to about a 
mile. It seldom gets over three-quarters of a mile in width, and 
generally is about one-half mile wide. Through this latter region 
the valley is really a great meandering groove with the river passing 
from one side to the other as the entrenched meanders of the val- 
ley turn in one loop after another. The channel itself has for 
ages, so to speak, remained in its present site. It does not cut 
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its bank on the outside of the great meanders, because the outside 
of these meanders is the outside of the valley itself, and is usually 
a steep rocky wall, one to three hundred feet above the stream. 

There were no levees noticed in the stretch of river between 
Brownstown and Shoals, but there were a few railway embank- 
ments that need consideration. The first of these is the Balti- 
more and Ohio Southwestern embankment near Medora in Jackson 
County. The valley here is nearly three miles in width. It is 
in the Knobstone region. This B. & O. grade across the valley 
will average some fifteen feet in height. There are no trestles 
east of the river and only three or four short stretches to the west 
of the river. The grade comes to the bank of the river on both 
sides. As a result of this inadequate trestle-work, as much as a 
mile of the grade was washed out, or partially so, The short 
stretches of trestle-work on the west side of the river were washed 
out on account of the concentration of the current at these points. 
The second pier from the east end of the bridge was undermined and 
the structure collapsed. (See Figure 33.) The land was badly 
washed below this grade, and sand and gravel were deposited in 
several places. On the west side of the river ten acres were covered 
with sand from a few inches to three feet. 

Before the grade broke, the water was much higher on the 
north side than it was on the lower side. This caused the village 
of Medora to suffer considerably. This condition was due to the 
inadequacy of the trestle-work. If the water could have passed 
freely, much damage would have been avoided, and several thousand 
dollars would have been saved the B. & O. Railroad. 

The B. & O. bridge over White River south of Bedford was not 
damaged, but about two hundred feet of the high grade on the south 
side of the river was removed. (Fig. 3 shows the crew replacing 
the grade instead of putting in trestle-work.) It seems that these 
grades should be replaced with trestle-work, but it may be less 
expensive to have traffic tied up for short intervais, and to build 
new bridges than to go to the expense of putting in trestle-work. 

The Monon Railroad crosses the valley at right angles, three 
miles south of Bedford. There is no trestle-work here. The grade 
approaches to the very river banks. As a result considerable 
stretches of the track were washed out. Again the grade was re- 
built and no trestle-work installed. 

The situation at Shoals is very peculiar. The special plate 
shows the -relations. As can be seen, the part of the town east 
of the river is built on a hill situated in the middle of an alluvial 


Fic. 1. Showing hole cut by current where it passed over a levee. One mile south of Romona. 
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Fig. 2. A typical hole washed out by the current. One mile south of Romona. 
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Fic. 2. A typical hole washed out by the current. One mile south of Romona. 
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valley. The plate indicates the part of the B. & O. track and grade 
that was removed. (See also Figs. 35 to 40.) There is no doubt 
that the railroad grade at this place should be partly replaced with 
trestle-work. On the west side of the river not only the railroad 
grade but the street that connects West Shoals with Hast Shoals 
served as an obstruction for the water. The cement sidewalk was 
torn away, but neither of the grades was badly injured. ‘The great 
bulk of the water went around to the east of the town and came 
into the river again near where Beaver Creek enters the channel. 
In all, forty-four houses were either removed from their foundations 
or carried away. ‘his would have resulted regardless of the railroad 
grade, the houses themselves being situated on the flood plain 
within reach of high waters. 


Conclusion. ‘The consideration of the levees along both forks 
of White River brings out the fact that during the March flood all 
of the levees brought disaster. Not only were they damaged them- 
selves but they caused the adjacent territory to be washed and de- 
nuded, in many cases very badly. Now, since this was true in the 
recent flood, it will be true of future floods that approximate the 
recent one. We are now ready for the pertinent question: Is it 
worth while to provide protection against such floods in the future? 
We will presume that the above question is answered in the affirm- 
ative, just for the sake of showing how simply and practically 
protection may be provided in regard to railroads and public road 
embankments. From a study of the conditions as they are briefly 
given above, the following conclusions present themselves: 


1. Railroad embankments have almost invariably impeded 
the free passage of the water and caused it to be ponded above for a 
time. 

2. Railroad embankments suffered severely and in some cases 
bridges were destroyed. 

3. By the breaking of the embankment, the land below has 
been greatly damaged and in some cases injured beyond reclamation. 

4. A noticeable lack of trestle-work was the cause of the 
water being impeded and ponded. ) 

5. Near Riverside, Greene County, the C. T. H. & S. E. R. R. 
had plenty of trestle-work and no serious damage was done, either 
to the embankment or to the land immediately below. 

6. The I. C. R. R. at Bloomfield was only slightly damaged 
because of the long stretch of trestle-work that permitted the water 
to pass unimpeded. 
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Mill Street, West Shoals, looking south. 


EGe3 0: 


Pate: 


Jae 


& east of Shoals, after the flood. 
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Fie. 38. B.& O. grade between East and West Shoals. Note crooked track. 
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Fie. 39. Water flowing over railroad grade between bridge and West Shoals. 
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7. Public road grades, such as at Henderson Bridge in Morgan 
County, at Bloomfield, and at Newberry suffered considerable 
damage because of the inadequate passage-way for the water at the 
bridges. 

8. Some public roads suffered because the flood waters were 
high above them rather than because they impeded the waters. 

9. Where trestle-work was sufficient near the river, neither 
the bridges nor the grades nor the land below suffered any con- 
siderable damage. 


From these conclusions, it seems that the way to prevent damage 
by future floods, so far as railroads and public road embankments 
are concerned, would be to provide more trestle-work. This remedy 
is both simple and practical. 

The levee question along White River above the junction oi 
the two forks is but little related to such a question in a great 
valley like the Mississippi River Valley. In the Mississippi valley 
the object in view is to keep the great volume of water that comes 
from ~the upper tributaries confined to a relatively narrow 
channel, and to keep it from spreading over the entire valley, or 
at least any considerable portion of it. Along White River the 
object in view is to protect small areas from currents which would 
wash and carry away the top soil. In many cases it is not de- 
sirable that the water should be kept off the land, as back water 
generally enriches the land with its deposit of silt. However, 
the levee question along White River is related to the lower Mis- 
sissippi River problem in the fact that White River is a tributary 
to the Mississippi River, and the rate of discharge, etc., all have 
an appreciable effect upon the lower course. For instance, should 
all of the tributaries be improved before the lower course of the 
river was improved, serious consequences would follow. Local 
improvement only tends to make the damage more intense farther 
down the course. The levee situation on White River has little 
in common with the levee situation of the lower Mississippi River, 
but there must be some co-operation in the plans of the improve- 
ment of the two different parts of the same river system. Improve- 
ment should begin at the lower course and be extended toward 
the tributaries. 

The levees which were encountered during the flood investi- 
gation were all built with the idea of protecting a small area of land, 
and they were all wisely planned for that purpose. ‘These levees 
served well in ordinary overflows. In the March flood they were 
all failures. They were not strong enough to withstand the pres- 


heard 


sn ee! SR era h RO 7 


Ae aden Se oromiramnpioe see hab 
. van px 
: r He; d 
: ef ML 


RY VALLonia. 


2% 27 


37 


my), 
iy 


Bie 
IIA 


we Tasy Tork WHT e Res 
Beckson Connty 


weg y 


gunvecry 


O} waves 


ner echt ren valeae) ieselomN eer 
ci \ 


Cuarr No. 7 Map of Wast Fork from Brownstown to Sparksville. 


. r 
re E 
« 
f 
{ 
abe ee nore helo Ln a wine v 
tt Ree ee Te? 
; ia) 
‘ 
at - Ah: 
a 
x DBs 
ae 
5 ; as 


BYBEE-MALOTT: THE FLOOD oF 1913 Iie 


sure of the water, or were not high enough. Would it be practical 
to construct levees both strong and high enough to protect the 
land from floods of the proportions of the recent one? 

The writers believe that it would be practical to construct 
levees of such a nature. Several of the levees considered were 
high enough, but were weak in places. In most cases it would be 
well to have them higher. A levee is like a chain; it is no stronger 
than its weakest link. The weak places should be strengthened. 
The most dangerous enemies to the levees seemed to be the ground- 
hogs. In very few cases do the levees need to be protected with 
a rock covering, but it would be well to have trees and shrubs grow- 
ing on them. The levees considered in this paper were effective 
for years before the 1913 flood, and would have been effective then 
if they had been a little higher and a little stronger in a few places 
where they were subject to unusual strain. The extra expense 
in making them flood proof would be nominal, and if they are to 
be used at all they should be made strong, for a weak levee causes 
much damage when it breaks. 

There are many places along White River which could be pro- 
tected by levees. Even in many of the narrower confines of the 
valley, levees could be made with much benefit to the land. For 
instance, along the East Fork of White River the valley itself is 
continually turning to the right and to the left and the river crosses 
from side to side in its tendency to be always on the outside of the 
turn. Where it leaves a bluff on one side to cross to a bluff on the 
other side, the river bank is usually low; sometimes there is no bank 
at all, and a low strip of land continues to ‘B,’ on to ‘C,’ but usually 
it is much lower at ‘A’ and ‘B’ than it is at ‘C,’ where the current 
enters the river channel. The current flows in this low strip when- 
ever there is even a minor flood. A levee placed at ‘A’ would be 
hard to hold, but one placed at ‘B’ would not be so likely to be 
washed away since the current from the river channel would not 
strike it. A levee placed at ‘B’ would need to be very little higher 
than the valley land near the river where it is usually highest. Such 
a levee would in time cause the low strip to fill with silt and would 
be a great improvement to the land. The low area to the leeward 
of the levee would probably become a pond or be very wet, but this 
condition could be overcome by tiling. 
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Fic. 40. Railroad bridge at Shoals. 


Fic. 41. Water ponded in little stream about Southern Indiana Power Company’s dam at Williams. 
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Map of East Fork from Ft. Ritner to a place five miles southwest of Williams. 
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BankK-CuTTING 


Several times in this report, bank cutting has been partic- 
ularly mentioned as an important phase of the flood situation. 
Mention has also been made of the fact that bank-cutting is not 
confined to flood stages, but to stages when the water is three 
or more feet above low water mark. As a rule, the bottom of the 
river channel and the lower part of the banks is somewhat tougher 
than any part above. No bank cutting goes on in the low water 
condition; but as soon as the water has risen three or four feet 
in the channel, it begins to come against the outside bank of the 
river in rounding a meander, and comes in contact with the looser 
material above the tough, compact, lower part. Caving is then 
an immediate result. As the water rises higher, it gains in velocity 
and its efficiency for bank cutting increases until the channel is 
bank full. This is probably the most favorable condition for bank- 
cutting, for, as soon as the water begins to flow over the valley 
land, across the neck of the meander, some of the force of the cur- 
rent is taken in the direction of the overflow, and the velocity of 
the current is checked, thereby lessening the cutting power. More- 
over, when the water rises high over the valley land, the thread 
of swiftest flow is raised, perhaps, above the banks and bank-cut- 
ting is lessened. 

It is interesting to note the relation of the height of the river 
banks to the width of the valley. On the West Fork above Gosport 
and on the East Fork above Sparksville, the valleys are from one 
to four miles wide, due to the very susceptible erosiveness of the 
Knobstone Group of Rocks. In these regions the banks are low, 
ranging from six to twelve feet above low water mark. From 
Gosport to Worthington, on the West Fork, and from Sparksville 
to the southwestern corner of Martin County, on the East Fork, 
the valleys range from less than a quarter of a mile to a mile in 
width, due to the highly resistant erosiveness of the Upper Mis- 
sissippian rocks and the Mansfield sandstone of the Lower Penn- 
sylvanian rocks. The banks in these regions are from twelve to 
forty feet above low water mark. The remaining parts of both 
forks are in the easily eroded coal measures, and the valleys are, 
therefore, wide. Again, the banks are low, ranging from eight 
to fifteen feet m height. Thus, in the wide valley regions, the 
river banks are low, and in the restricted valley regions the river 
banks are high. 

The above conditions and relations are easily explained. In 
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the wide valley region, the streams meander about in the wide allu- 
vial expanse, continually cutting on the outside of the meanders 
and shifting the channel of the stream constantly. This constant 
shifting or changing of the river channel gives no time for the in- 
cision of the stream bed, or for the building up of natural levees 
along the banks. This shallowness of the channel keeps the stream 
in the easily moved sand and gravel underlying the sandy soil of 
the surface, and does not permit it to have the tougher, compact 
material for its banks. Such conditions favor bank-cutting and 
meandering. Should the stream have time to cut down into the 
more resistant material, it is likely that the bank-cutting would be 
less. The alluvial material of the valley however is deep, since the 
valley is a filled valley; probably seventy-five feet in depth below 
the present river channel. 

In the narrow valley regions, the channel does less mean- 
dering and especially in the East Fork region, where there is little 
or none. Consequently, it has remained in its present channel for 
a very long time, and has cut down into the more resistant material. 
Trees have grown along the banks and natural levees have been 
made. The channel, therefore, is deep. Perhaps the most im- 
portant factor in keeping the channel constant is the narrow winding 
valley itself. The valley in these restricted regions is a great in- 
trenched meandering gorge. The channel crosses from one side 
of the valley to the other, always keeping its outside bend against 
a precipitous limestone or sandstone cliff, with the valley always 
on the inside of the bend. This condition exists because of the 
winding valley itself. It is impossible for further meandering to 
take place, because the outside of the bends is always against a 
rocky cliff generally over a hundred feet in height. This is sufficient 
to explain the much greater depth in the constricted regions of 
the White River valleys. 

Before considering the details of bank cutting along White 
River, something should be said about the need of the preserva- 
tion of the land affected and the loss to society in general because 
of the consequent loss in production. If the present rate of in- 
crease in population continues, there will be 200,000,000 people 
in the United States by the year 1950. When we stop to con- 
sider what it means to produce twice as much as we are producing 
now, we are constrained to think of vast numbers of acres called 
into use which are not at present available. As the population 
increases, more and more food is needed; but the subsistence space 
does not increase. It is even made less, for actual room is used 
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which might otherwise be areas of production. Since the subsist- 
ence space never becomes greater, the land that is not now practical 
for production is the land that is the most desirable. Valley lands 
with their deep alluvial material are, as a rule, fertile. They form 
the cream of the land. For ages the rich soils formed on the up- 
lands by decaying vegetation and animal life have gradually accu- 
mulated in the valley lands. The vast fertile stretches of the 
Mississippi valley, one of the greatest and most fertile areas in the 
world, are perhaps the greatest asset that the American people 
have. Yet there are thousands of acres lying in idleness, waiting 
for the time to come when the population has so increased that 
these areas will be demanded for subsistence space. The time 
is coming near; already the clamor is heard in the numerous schemes 
and plans for making this land available for production. 

Let us see what it means for an acre of land to be lost by bank- 
cutting and caving. It is true that land thus cut out by the waters 
is not absolutely lost, but it is unavailable for at least ten years, 
and probably twenty years. All figuring, however, is done on 
the least number of years; but it is to be understood that double 
the loss due to the lack of production may be figured, and the result 
be as nearly correct. The coarse material cut from the outside 
of the meander is carried across the stream by cross currents and 
deposited on the lower and inner side of the meander. The finer 
material is carried on in suspension, and usually the most of it is 
deposited as silt over the valley land where the waters are relatively 
quiet. The sand and gravel bar thus made on the lower inner side 
of the meander grows larger each year, and gradually vegetation 
grows upon it. This vegetation, though scanty at first, is an im- 
portant factor in causing silt to lodge, and gradually the bar is 
built up with a layer of fertile silt or soil on top. But it takes at 
least ten years, or probably twenty, for this to take place. Our 
acre of land has been lost for ten years at least. During this 
time it could have been producing sixty bushels of corn yearly. 
At fifty cents a bushel this could have brought thirty dollars. In 
ten years three hundred dollars have been lost to society, plus the 
seventy-five dollars that the acre of land itself would bring at pres- 
ent. In figuring this, one of-the cheapest crops has been used; 
but it is a crop that is now practical for such acres as are now being 
lost annually along White River. If the figures were for one of the 
more intensive crops, they would show a loss running into the 
thousands. The time is coming when the loss will be so ca. ulated. 

Bank-cutting is not much of a problem in the constricted val- 
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ley regions, and especially so in the constricted region of the East 
Fork, since the channel does little or no meandering except to 
follow the intrenched meanders themselves. Considerable bank- 
cutting occurred, however, in the constricted region of the West 
Fork. This will be explained later. When in flood stage, the water 
tends to go directly across the valley next to the sloping bluff, 
rather than follow the channel across to the other side and sweep 
around the cliff on the outside of the intrenched meander. (See 
Diagram 2.) The position where the water leaves the channel 
(‘A’ in Diagram 2) is usually low, and sometimes considerable bank- 
cutting is done. <A typical instance of this kind occured in Owen | 
County above Spencer, a short distance below the mouth of McCor- 
mick’s Creek. Despite the fact that trees were growing here, and 
that ballast had been hauled and dumped at the place, much cutting 
was done. But such places in themselves are rather insignificant 
in comparision to the wash below them, and the bank-cutting in 
the meanders as found in the wider portions of the valley. 

It is understood that in the wide valley regions of both forks 
of White River, the outside of nearly every meander is growing larger 
each year, and fertile soil is being undermined and carried away. 
To call attention to every meander in these regions is not the pur- 
pose of this report. A few typical illustrations will be chosen 
and sufficient detail given to enable the reader to understand the 
situation. Constant attention must be given to the charts. 

In Morgan County from near Martinsville, to the vicinity of 
Little Indian Creek below, there is a stretch of about five miles 
of river which is relatively straight. (See Chart No.2.) Damage 
done to this region was relatively slight except that due to bank- 
cutting. Attention is called to this section of the river because 
as yet the meandering is incipient. The ones started will become 
larger and larger as time goes on, and in a few years they will be 
relatively large. The damage done then will be many times what 
was done in the recent flood. ‘The first bank-cutting in this stretch 
of the river occurred in the shght bend just north of the Vandalia 
Railroad bridge. A strip of land from forty to sixty feet wide and 
twenty rods long was taken away. This only accentuates the bend 
here. If nothing is done to prevent the cutting here, the cutting 
will continue year after year, making the bend larger and farther 
down stream, until the grade and abutment of the railroad bridge 
will be threatened, having come within the scope of the enlarging 
meander. | 

Between the railroad bridge and a small creek coming in from 
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the west, the current cut across as indicated in Plate No. 2, and 
made waste land of about five acres. Some of this was badly cut, 
while the remainder was covered over with coarse gravel. The 
current of the bank-full stream was deflected to the other side of 
the river where it cut considerably into Mr. Rutledge’s land. He 
lost perhaps a half acre of good soil. There is no doubt that this 
meander will continue to grow until it has united with the one 
below the place where the stream enters the river. Such a mean- 
der in the course of a few years will destroy several acres of land 
on the east side of the river. 

In the southwest corner of Section 12, about one-fourth acre 
was lost by bank-cutting. About as much was lost in Section 14 on 
the same side of the river. These two places are typical incipient 
meanders; as yet they are small, but, as is the case with all 
meanders, they will grow larger each year. It was said that the 
lower one was started by a charge of dynamite being exploded 
near the right bank in an endeavor to kill fish. Anything that de- 
flects the current against the bank will start a meander. Cases were 
noted in which logs and other debris were so lodged as to deflect 
the current sufficiently to start a meander. 

Southwest of Paragon is a stretch of river in which great damage 
was done by bank-cutting. Chart No. 2 shows the extreme crooked- 
ness of the river at this place. This extreme meandering will 
never correct itself. Ithough cut-offs may be made frequently, 
they are never made in nature with any degree of permanency, 
because of the little crooks left which immediately develop into 
new meanders. This place shows that a cut-off was made re- 
cently which partially corrected the most extreme meander, but 
another is already begun which in a few years will be as bad. Asa 
result of this constant meandering, a great tract of the land here, 
which ought to be worth one hundred and twenty-five dollars an 
acre, is either a sandy or a swampy waste. 

The particular damage due to bank cutting alone is as follows: 
In Section 22 opposite the large island, one acre was lost. In 
rounding the next meander on the left side of the river, three acres 
were cut from the bank. Opposite this cut is a bare gravel bar 
of about six acres. Directly north of this on the right bank in 
Section 16, three more acres were carried away. Opposite this 
cut is a gravel bar of about four acres. Three acres were also 
lost in the succeeding meander on the right bank just before reach- 
ing Burkhart Creek. Opposite is a gravel bar of about five acres. 
The next loss is below Burkhart Creek; it also consists of about 
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three acres. The bar opposite this cut is at least ten acres in ex- 
tent, all of which is entirely bare of vegetation, showing that it 
has been made within the past two years. Immediately below 
this great bar the current of the channel has made another cut 
of about three acres. This is the last meander in this remarkable 
series. Thus during the last flood sixteen acres were lost within 
an air line distance of two miles. This means a loss of something 
like two thousand dollars for the land alone, to say nothing of the 
accumulating crop loss for the minimum ten years. 

The region is very susceptible to bank-cutting on account 
of being composed of loose gravel with about three feet of sandy 
soil on top. This condition, however, is favorable for the cor-_ 
rection of the river channel here. It could be easily dredged out 
in any attempt to straighten the channel. The great loss con- 
stantly oceurring in this region could be done away with, with less 
cost than that occasioned by the 1913 flood alone. Less than two 
miles of dredging would take the channel in a straight line from where 
it comes against the bluff in Section 22 to the straight stretch of 
the channel which leads toward the bridge in Section 20. It 
would take less than two miles on account of part of the old channel 
itself being within the straight line, and, therefore, able to serve. 
Undoubtedly this stretch of valuable valley land cannot be aban- 
doned to the ravages of such profligate meanders as now occur, 
for very long in the future. Practically five hundred acres are 
unfit for use. With the river corrected, and taken care of when 
once corrected, these five hundred acres of practically worthless 
land would be worth one hundred and twenty-five dollars an acre 
in a very short time, to say nothing of the value to society in general 
of the amount such land might produce. A cost of two thousand 
dollars and a small annual outlay for taking care of incipient 
meanders would bring this practically worthless area to a selling 
value of $62,500 in a very short time. 

For four or five miles below Paragon the river is relatively 
straight, having only a few incipient meanders that should be stopped 
by all means. The damage done here was slight. Not over twelve 
acres were denuded, while much of the region was silted, enhancing 
its value considerably. 

The region below Limestone Creek to the vicinity of Romona 
must be mentioned in this report. It is a region of meanders 
which are past the incipient stage. They are likely to become still 
larger, but the damage they are doing now approaches the maxi- 
mum. The first two little cuts (see Chart No. 3), one on each 
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side of the river, are incipient, and the damage done by them in 
the flood was slight. They deserve attention only for what they 
are capable of becoming. These little things neglected are the 
things that sometimes become alarming because of what they 
develop into. 

In making the bend in the northern part of Section 2, the river 
has cut away as much as five acres in the past year. ‘This land 
belongs to Mr. Benj. Gray. Mr. Gray, however, has gained as 
much land as he lost, by the river turning in the other direction 
below. The amount gained is a great bar as yet, and not equivalent 
in value to that lost. A cut-off was almost consummated, reaching 
from the bank cutting on Mr. Gray’s land to the next meander 
which turns to the northwest and leads into Section 3. If this 
cut-off should take place, it would at least eliminate one meander, 
which would be all the better, although Mr. Gray would be a heavy 
loser. The meander which leads into Section 3, cut about three 
acres from the bank during the flood, but about twenty acres have 
been lost within the last ten years. A great sand and gravel bar 
lies on the inside of each of these meanders, each consisting of 
several acres, testifying to the waste land that a meandering stream 
can make. Without considering the two bank cuts below (just 
east of Romona) in which about three acres were lost, and the ten 
acres which were literally devastated by the over-running current 
nearby, the conditions call loudly for attention. The river could 
be straightened here, even in this bend of the valley, in such a 
manner as to eliminate the meanders. Although the valley is 
narrow, in the long run it would be much better for all concerned 
if something was done toward the end mentioned. Mr. Gray 
expressed his willingness to have this done if proper adjustments 
could be made. It appeals to reason that when sixteen acres 
are lost within one year, and within the past the conditions have 
been such that over one hundred fifty acres have been turned into 
a mere waste, some constructive measures should be taken. 

In Owen County there are two or three places that might be 
given attention, for instance just below Spencer and just east 
of Freedom; but as a whole the valley is narrow and it would be 
more or less expensive to straighten the channel, even in these 
piaces. There is no doubt, however, but that conditions could be 
bettered, and with little expense damage done by bank cutting and 
denudation could be greatly mitigated. 

A glance at Chart No. 4 shows that bank cutting in Greene 
County was very severe. It can be distinctly noticed that the 
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bank-cutting is in those stretches of river valley where the river 
has meandered extensively. The vicinity of Worthington is striking 
for its meanders. The large irregular loop to the north, one and 
one-half miles east of Worthington, is certainly needless and could 
be corrected with a small outlay in comparison to the value of the 
land it would redeem. But it is the series of long loops parallel to 
each other south of Worthington which attract most attention. 
In these long parallel loops eighteen acres of land was lost by bank- 
cutting, and over one hundred acres so cut and denuded that it 
cannot be used for farm land for many years to come. This is 


speaking of the damage done during the flood alone. Less than one 


and one-fourth miles of actual dredging would remove every one 
of these loops. The stream actually travels four miles to get one 
and one-fourth miles. If this straightening were done, there would 
be a long stretch of river from Worthington to near Bloomfield 
with the exception of one meander in Section 9, three miles north- 
west of Bloomfield. The meander which reaches westward in 
Section 33 comes against a sandstone cliff, and consequently no 
cutting occurred in rounding it. At this poimt the stream passes 
over sandstone in a series of rapids known as ‘Rocky Ripple. Another 
noticeable feature of this series of meanders is the remarkable 
width of the channel. It ranges from thirty to sixty rods in width. 
Attention has already been called to the remarkable loop just 
below Bloomfield. There was but little land lost at this place; 
perhaps not over an acre in actual bank-cutting was carried away, 
but the loop itself has caused considerable land to be practically 
worthless. The neck of the meander is badly cut and denuded; 
it was cut more the year preceding the flood than during the flood. 
The short distance across the neck of this meander and the pres- 
ence of the cliff cn the left bank where the water would come 
against it in case a cut-off were made, present a practical situation 
where a cut-off could be made, thus eliminating a meander at 
little cost, much to the advantage of all concerned. 
Chart No. 5, shows the conditions of the river between Knox 
and Daviess counties. As stated before, the river between these 
counties is practically a continuous series of meanders, beginning 
in the southern part of Greene County and ending at the junction 
with the East Fork. The details of no particular place will be 
given here, but special attention is called to the upper part of Chart 
No. 5. It would seem that cut-offs are incipient in many places, 
yet not a single one was made during the flood. Two were found 
which had been made within the past few years, but two other 
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places were found in which the river, having made a cut-off several 
years before, had reverted back to its old meander again. One 
of these latter places is just west of Elnora, and the other is about 
four miles above Edwardsport. 

A fairly accurate estimate of the aggregate number of acres 
lost by bank cutting between these two counties during the year 
is seventy-five acres. Hundreds of acres are lying in idle sandy 
and swampy tracts within the inside bends of the numerous meanders. 
No fair estimate of less than twelve hundred acres could be made, 
entirely due to bank cutting, which has accumulated from past 
years. This land cannot be reclaimed short of straightening the 
channel, nor can.the continued bank-cutting be stopped or miti- 
gated with anything less. As yet this paper cannot do more than 
eall attention to this phase of loss to society in general: but as has 
been intimated before, a loss of something like $300,000 in ten years © 
between these two counties must be considered in the near future. 

Of that part of the East Fork traversed, the only bank-cut- 
ing amounting to any considerable damage was found in Jackson 
County. (See Chart No.7.) Even here it was not severe. From 
Brownstown to Sparksville, the only part of the East Fork in the 
extensive valley coming within the notice of the writers, there were 
not over twelve acres lost by bank-cutting. The channel from 
above Brownstown to near Medora is relatively straight except 
for two rather large meanders. Consultation of the chart will 
show that these could be remedied with comparative ease. The 
one between Brownstown and Vallonia almost effected a cut-off 
during the flood, yet there would necessarily be considerable dredging 
before the channel could be straightened at this point. The other 
meander, opposite Vallonia, would require considerable more dredg- 
ing for its elimination. 

Below Medora several meanders are well started, which will 
continue to grow larger; considerable damage by bank-cutting may 
be expected from these in the future. Between the junction of the 
Muscatatuck with White River and Sparksville, a series of remark- 
able meanders occurs. Considerable bank-cutting was done here, 
with the exception of the backward turning loop from Section 17 te 
16, known as the ‘Devil’s Eibow.’ At this place the river runs 
into the bluff, and, of course, can do no bank-cutting. There 
are places across this series of meanders where the river might 
be crossed three times within a distance of a little over a quarter 
of a mile. 

Charts Nos. 8 and 9 show the river in the restricted valley 


Fic. 42. Landslide that obstructed interurban and public roads, three and a half miles north of 
Martinsville. : 


Fie. 43. Landslide, Martin County. 
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region in which no bank-cutting occurred. In this region but little 
damage was done except that done to improvements and by de- 
nudation. As to improvements, there are but few to be mentioned 
outside of what were taken up in connection with levees and embank- 
ments. The steel bridge at Rivervale was destroyed, as shown in 
Figure 34. The dam across the river at Williams aroused much 
speculation in the minds of the writers as to its probable effect; 
but on careful investigation, absolutely no damage could be traced 
to it as a causative agent. It does, however, cause the water to 
be ponded as far back as the pumping station at Bedford, thereby 
making the banks lower than they were before. This will cause 
overflows to be rather imminent in the lower ponded region. The 
water even at low water mark, is ponded in the little streams which 
enter the river. This is well illustrated by the little stream coming 
in from the north just above Wilhams. (See Figure 41.) 

It has been noticed that bank-cutting occurred in the con- 
stricted valley region of the West Fork, yet with much less intensity 
than in the wide valley regions. But it is a striking fact that none 
oecurred in the constricted region of the East Fork. Why should 
it occur on the West Fork and not occur on the East Fork in similar 
valley conditions? Primarily, it is because of the intrenched mean- 
ders, and the stream’s nice adjustment to them. The stream sweeps 
in great curves, just as the valley itself meanders, and keeps its 
outside bank a constant cliff which is not noticeably affected. 
In the West Fork region, the intrenched meanders are more or less 
irregular and broken and the stream is only rarely adjusted to 
them. The channel, therefore, meanders about over its narrow 
flood plain, doing considerable bank-cutting. A study of Charts 
Nos. 4 and 8, will verify the above statements. 

Of that part of White River valley traversed in the investi- 
gation of the flood conditions, an aggregate of one hundred sixty 
acres was lost by bank-cutting. This total is fairly accurate. Figur- 
ing at the low price of seventy-five dollars an acre, $12,000 were 
lost in land. The value of these one hundred sixty acres for the 
ten years lost to the State would be $48,000. This makes a total of 
$60,000. Since bank-cutting -is relatively the same each year, 
on account of its taking place under any condition above low water 
mark, it might be estimated that ten times (twenty times is perhaps 
nearer correct) this loss is continually placed upon society on ac- 
count of bank-cutting. This would make a total of $600,000. From 
the proportion of the amount of water carried by other streams, 
ignoring the minor streams, to that of White River, (the part in- 
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vestigated), their proportionate length, and counting bank-cut- 
ting as one-half as much in the northern part of the State, on account 
of the relative ability of the soil of the glacial region to withstand 
bank-cutting, a fairly accurate estimate of the total bank-cutting 
of the entire State during the flood of 1913, would be eight hundred 
fifty acres. This is not counting the Ohio River at all. The esti- 
mate in land loss for the State would be $63,750. ‘The loss to 
society because of lack of production for the minimum ten years 
would be $255,000. The total loss, then, for the year of the flood 
would be $318,750. The total loss to society for the entire State 
(figuring the loss as accumulating for the minimum ten years) 
would be $3,185,500. But this total estimate is far too low. This 
is figured on a total ten-year loss due to bank-cutting of 8,500 acres, 
which is probably fairly accurate, but there is far more land than 
that lying idle due to bank-cutting. It was estimated that at least 
1,200 acres were idle due to bank cutting between Daviess County 
and Knox County alone. It is evident, then, that the total estimate 
is far too low; an estimate of from two to five times the amount 
would be more nearly correct. 

Now, since sufficient details concerning bank-cutting along 
White River have been given to get a grasp of the situation, and 
since some idea of the immediate and cumulative loss is before 
us, let us consider what might be done either in stopping such 
a loss, or in mitigating it. The writers are not of the opinion that 
the entire river channel should be straightened nor any large part 
of it, but they do think it not only feasible, but advisable to straighten 
certain portions of it, as has been brought out in the above dis- 
cussion. Many farmers who own land in the valley were consulted, 
and the majority were of the opinion that the river channel could 
be profitably straightened in many places. They think that the 
river should be improved at the expense of the people that are 
benefited. Their annual losses would in a very short time be enough 
to pay for the improvement of the channel; and if a small tax were 
levied on all of the landowners in the region coming within the 
scope of the benefit, to furnish funds to keep the banks protected 
where there is a tendency for them to be washed by the current, 
and to keep the channel free from obstructions that are liable to 
cause the current to be deflected against the bank, the situation 
would be practically within control. As kas been emphasized, 
not only the land which is lost annually by bank cutting might be 
saved by preserving a straight channel, but the waste land already 
made by bank cutting could be redeemed. This straightening of 


Fie. 44. Montgomery barn, west of Williams, showing river at highest stage. 
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Fie. 45. Montgomery barn, water partially subsided. 
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the channel would cause the velocity to be increased, which in turn 
would lower the channel, making it possible for it to carry more 
water in times of flood without overflowing the banks. A de- 
structive flood in the growing season would cause a damage equal 
to the amount necessary for such improvements as mentioned above. 
However, destructive floods in the growing season are not the rule 
in the White River valley, but they are a possibility which is star- 
ing the farmers in the face all of the time, and there is no way of 
predicting just when the valley land will be flooded. In another 
place the writers have shown that the majority of the floods in the 
Ohio valley occur during the first four months of the year; but that 


does not hinder the flood waters from cutting into the banks, or — 


washing the soil from the flood plain. One farmer pointed out 
the fact that in one way, at least, the floods that come the first 
four months are more destructive to the soil than those that come 
in the dry summer months. If the ground is not frozen when 
a flood comes during January, February, March or April, the ground 
is looser than it would be in the summer months, and hence more 
easily washed. Freezing and thawing are the causes of this loose- 
ness of the ground. In the summer months the ground is likely 
to be dried out and to be harder and less easily eroded. The ground 
that is under cultivation during the summer months, of course, 
will be badly washed. An overflow at any time of the year is sure 
to cause a large amount of damage, but by straightening the channel 
the increased fall will cause the current to cut the channel deeper, 
thus lessening the need of levees, and carrying the water off in a 
much shorter time. | 

But straightening the channel does not stop bank-cutting. It 
may mitigate it for a short time, but if that is all that is done, in 
a short time conditions would be as bad as before. As has been 
said, the current must not be allowed to come against the bank 
in such a manner as to start a meander. In a straight stretch of 
the river let no meanders get started. If they by some means 
occur, steps should immediately be taken to keep them from growing 
larger. Many places came under the notice of the writers where 
rock had been thrown along the bank to prevent further bank 
cutting. These banks, riprapped thus with refuse rock, were not 
cut in the least by the current. At other places, piling had been 
thrown down and brush and other debris packed in behind. Below 
Spencer, in a very decided meander, rock jetties had been extended 
out in the river some twelve or fifteen feet. Rock was also thrown 
on the bank to prevent the current from cutting around the jetty. 
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These, too, were very effective, and relatively inexpensive. Any 
of these methods could be reinforced by planting trees along the 
bank, and these after a few years would protect the bank very ef- 
fectively. Sycamores and willows are undoubtedly the best trees to 
plant, as they both have an extensive root system and grow very 
rapidly. The writers are of the opinion that tree planting should 
go hand in hand with the above measures. 


LANDSLIDES DuE To EXCESSIVE RAINFALL 


Professor Culbertson at the Indiana Academy of Science, 
at Indianapolis, October 24 and 25, 1913, in his report on the flood 
conditions of southeastern Indiana, shows that the continued 
heavy rainfall caused the soil on the steeper slopes to creep and 
slide to a considerable extent. Landslides in White River drainage 
basin caused very little damage. Figure 42 shows a small land- 
slide that occurred about four miles north of Martinsville. Here 
a considerable pile of earth slid down and obstructed the public 
road and the interurban track. As can be seen in the plate, small 
trees were growing in this portion of earth that slid into the public 
road. Whether growing trees have a tendency to cause or aid in 
the development of landslides by permitting the water to pene- 
trate into the ground more easily, the writers are not able to say. 
It seems that trees with extensive roots would help to hold the soil 
from slipping. 

Figure 43 shows where the soil has slid on a steep Knobstone 
hill, in the same locality. This particular part of the hill was free 
from trees. Other parts of the hillside that were steeper but upon 
which trees were growing were free from landslides. On the whole, 
it seems that it would be better to permit forests to grow on the 
steeper hillsides, especially those that are too steep to farm; for a 
removal of the trees will surely help along erosion. In neither of 
the above cases were there more than very small trees and shrubs 
to protect the soil. 


SHORTENING OF THE COURSE OF BEAN BLOSSOM CREEK 


Bean Blossom Creek flows into the West Fork of White River 
below the Monon Railroad bridge at Gosport. It is of minor 
importance, but it is interesting to note that the course of this 
creek will be shortened by at least 500 feet in the near future. By 
looking at Chart No. 3, the relation of the creek to White River 


190 INDIANA UNIVERSITY STUDIES 


is seen at a glance. At present there are some 15 or 18 feet of 
land between the waters of the two streams, 500 feet above the 
present mouth of Bean Blossom. 


RECONSTRUCTIONAL MEASURES AND THEIR Cost 


The investigation of the flood results, in itself, gave only an 
idea of the amount of damage done, with a bare guess as to the 
probable cost of replacing the structures damaged or entirely de- 
stroyed. Accordingly, a little more than a year after the flood 
a second investigation was made with the end in view of ascertaining 
the cost to the counties concerned of reconstructing and repairing 
roads and bridges, the cost to the towns due to flood damage, and — 
the cost to the railroads in rebuilding impaired or destroved struc- 
tures. It must be understood that this investigation could not 
bring the exact costs or expenses incurred by the different bodies, 
due to the flood alone, to an exact total, because more or less repair 
work would have been done regardless of the flood; because all the 
reconstruction work is not yet complete; and because only rough 
estimates could be procured on a greater part of the work. No 
attempt was made to ascertain some of the greatest losses, such 
as those occurring to individuals personally, and to corporations, 
including loss in traffic to railroads, and losses due to idleness 
of factories on account of the lack of material, etc. The figures 
given refer strictly to objective measures. The detailed condi- 
tions of practically all of the embankments and bridges are given 
in the discussion of levees and embankments and will not be re- 
peated here. Attention is called to that part of the discussion 
for such details. 

Morgan County, as has been brought out in the part dealing 
with levees and embankments, was a heavy loser on account of the 
flood. The public road and grade and the approaches to the bridge 
at Waverly were rebuilt at a cost of $1,200. (See Figure 21, for 
the condition immediately after the flood.) At Henderson bridge, 
where great damage was done to the high public road embankment 
across the valley, the cost went far into the thousands. It was 
found necessary to build another span to the bridge one hundred 
seventy-five feet in length, where the current had widened the 
channel on the south side. This span of bridge cost $9,000. The 
high grade was replaced as it was before, at a cost of $3,800. As 
has been said on a preceding page, the damage here was almost 
entirely due to the insufficiency of the opening under the bridge. 


Fic. 46. Montgomery barn after the water had withdrawn. The water washed a hole under the corner 
sufficient to wreck the barn. 


Fic. 47. Power plant at Williams, Ind. 
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This condition has been remedied by the new span of bridge, making 
the opening at least one hundred feet wider than it was before the 
flood. The passage way under the bridge now seems to be sufficient 
for any future flood approximating the last one. 

Outside of the immediate White River valley, the county had 
expenses totaling $8,000. A bridge across Scott’s Creek, above 
Martinsville, four miles from the river, cost $3,500. The grade 
across White Lick Creek, west of Mooresville was repaired at a 
cost of $700. Elsewhere over the county the repair work amounted 
to $3,800. Thus the total expense to the county itself was $20,000. 

The road leading northwest from Martinsville across White 
River valley was washed out. The part between the river and the 
city of Martinsville, a stretch of 3,900 feet, has been replaced by 
pavement. This structure is undoubtedly flood proof. Pavement 
brick slushed with cement has been laid upon an eight-inch con- 
crete bed. Curbing on a level with the pavement has been sunk 
three feet into the ground on each side. Cement sidewalks three 
feet wide have been placed on each side of the curbing. The entire 
structure is more than thirty-three feet wide. It was built by 
Washington Township and the city of Martinsville at a cost of 
$20,000. (See figure 47.) 

It was found almost impossible to get the exact cost to the 
railroads of their repair and construction work within the area 
investigated. The amounts given, therefore, are estimated; they 
are rather conservative, as the writers have no intention of exag- 
gerating the actual conditions and losses. Mr. Carmichael, section 
foreman of the section west of Martinsville on the Vandalia Rail- 
road, estimated that the cost to put back the grade and track of 
the one and one-half miles washed out, was $10,000, and that the 
one and one-half miles north of Martinsville cost an equal amount. 
The Interurban Line was injured as much, if not more, than the 
Vandalia Railroad north of Martinsville; therefore, a safe estimate 
of the expense to the Interurban Company would be $10,000. 

The city of Martinsville itself suffered considerably during 
the flood, since the water ran swiftly through the main streets. 
No houses were actually carried away, although the water was in 
several hundred of them. Damage to the furniture could not be 
estimated unless a house to house canvass was made, and even then it 
could only be approximate. Mr. J. W. Anderson, the present mayor, 
estimated that the expense of the city in taking care of the people, 
in feeding them during the flood, in cleaning up the streets after 
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the flood had subsided, and in paving a small stretch of one street 
that was torn up, was not less than $10,000. 

This completes the items of cost coming within the scope 
of Morgan County. The total estimated expenditure of all the 
corporations which were injured by the flood was $80,000. This 
is perhaps as accurate as it is possible to get at present. 

Owen County was exceedingly fortunate in the matter of damage 
to county structures. No county bridges or road-grades were 
washed out in the White River region. The grade and approach 
to the river bridge at Spencer was repaired at a cost of $300, and 
the approach to the bridge at Freedom was repaired at a cost of 
$100. This total of $400 is rather small in comparison to the cost 
in several other counties. 

The railroads in the county, however, were not so fortunate 
as the county. The estimated cost to the Monon at Gosport was 
not: less than $8,000 in rebuilding the half-mile of grade and track 
and in repairing the injured pier at the bridge. The Vandalia 
in Owen County was not injured very much in any one place. In 
the ‘Narrows’ above Spencer, some of the track was turned over 
and the grade slightly washed. A small portion of the grade and 
track was washed at Freedom. The estimated cost to the company 
to repair the above damage is $5,000. 

The town of Spencer was flooded in the part next to the river. 
Little damage was done outside of wetting furniture. Altogether, 
four houses were moved from their foundations; one house across 
the river was carried entirely away. This private loss was in the 
neighborhood of $2,000. The cost to the town of cleaning up the 
streets after the flood, in repairing sidewalks, and other incidentals 
was about $1,000. ‘These estimates were given by Mr. Steven 
Summers, a member of the town board. The total estimated 
loss in the entire county was, therefore, $16,000, a small amount 
as compared with the preceding county. 

Mr. C. H. Jennings, Auditor of Greene County, gave the 
total cost to the county in repair of roads, rebuilding of bridges 
and grades, etc., as $40,000. Of this amount, $10,000 was spent for 
bridges. The county bridge west of Bloomfield was being repaired 
at the time of the flood, and several hundred dollars damage was 
done which had to be made good by the contractor. Special atten- 
tion was given to the county road-grade west of Bloomfield. This 
grade was repaired at a cost of $2,300, but it was graded down two 
feet lower that it was before the flood. On top of this grade has 
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been placed a concrete pavement eleven inches thick, twenty feet 
wide, and four thousand four hundred feet long. This pavement 
cost the county $3,300. This embankment across the valley is 
built on a water level line, about seven feet above the valley 
land at the bluff and twenty-five feet above it near the river. 
It will average perhaps twelve feet above the valley land. There 
is nothing to protect the embankment but the pavement on top. 
Should the water rise approximately as high as it did in 1913, the 
water would pour over the embankment its entire length and under- 
mine the concrete on the lower side. In order to make this embank- 
ment flood proof, some sort of an apron must be made on the lower. 
side to prevent the water from cutting under the pavement. This 
undoubtedly should be done or the present structure is in serious 
danger. The cost of building a cement apron on the lower side of 
the embankment would be probably as much as has already been 
expended upon it, but it certainly seems necessary. Such a struc- 
ture is far more in danger of destruction than one built on a level 
with the valley as is the case at Martinsville. 

The grade at Newberry has been rebuilt and the abutments of 
the small bridges replaced. 

The town of Worthington was inundated on its western side by 
the overflow from Eel River. No houses were washed away, but a 
ereat many were badly flooded, ruining much furniture and house- 
hold goods, thus causing considerable personal loss. The loss of 
the C. & E. I. R. R. was about $1,200, where the flood waters broke 
over the embankment allowing the western part of Worthington to 
be flooded. The C. & E. I. R. R. was injured at two other places 
in Greene County. About one-half mile of track and grade was 
taken out near where it crosses Lattas Creek, northwest of Bloom- 
field, and below the river bridge north of Newberry over a mile of 
track and trestle was taken out. The estimated cost of repairing 
these two places is $7,000. 

The I. C. R. R. with its long stretch of high trestle pone across 
the valley west of Bloomfield received but little damage. (See 
Figures 26 and 27.) An estimate of $2,000 would be rather high. 
But the Monon Branch received severe damage. The estimated 
cost of repairing it is $7,000, and it is yet in a very bad condition. 

The total estimated expenditure for all the structures in Greene 
County and the repair work is $57,200. 

Daviess ‘County itself sustained but little loss in the White 
River region. A bridge in Washington Township which had not 
been completed was injured some, and the loss fell on the Vincennes 
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Bridge Company. The great: loss in Daviess County was received 
by the B. & O. R. R. Co. It is impossible to get more than an 
approximate estimate of what it cost to replace the bridge across 
the river, four and one-half miles west of Washington. Nearly 
a hundred men were employed for over eight months. It took 
nearly all summer to build the pier in the middle of the river. This 
pier is built on bed rock sixty-five feet below the surface of the 
water; at its base it is forty-five feet wide, and is long enough on 
top for a double track. The butments of the new bridge were 
set back some twenty feet, making the opening under it some 
forty feet wider than formerly. The new bridge is approximately 
six hundred feet in length. This bridge could not have cost the 
B. & O. R. R. Co. any less than $100,000, and may have cost much 
more. A mile and a quarter east of the river bridge is ‘Blue Hole,’ 
where about four hundred feet of track and trestle went out, and 
with it a train which was being used in placing sand bags on the 
grade between there and the river. The waters must have rushed 
through this opening with tremendous speed and force. The hole, 
for it is a hole, is 350 feet wide, 700 feet long, and 40 feet'deep. In 
the rebuilding of the trestle, carload after carload of rock ballast 
was dumped into the place, so that now it shows above the water 
under the trestle. The engine that went down in the hole was 
afterwards raised and now is in service in the yards at Washington. 
‘Blue Hole’ was started in the flood of 1875, and has given more 
or less trouble ever since. It was made about twice as large during 
the last flood as it was before. Evidently, it cost the B. & O. R. 
R. Co., several thousand dollars this last year, no less than $6,000, 
considering the large squad of men they had hunting for two weeks 
for the bodies of the men drowned in the flood. 3 

The total estimated expenditure, then, by the B. & O. R. R. 
Co. in Daviess County is $106,000, and it was probably much more. 
The bridge replaced, however, is much better than the old one. 
The extra forty feet opening will be a great help, but it would 
undoubtedly have been much better and safer to have had the 
opening made much wider through the use of trestle work. The 
grade through the valley was so high that the water never got above 
it at any place, but was forced to go through the few narrow openings. 
The concentrated force of the waters is what caused the damage at 
the river bridge and at ‘Blue Hole.’ 

The C. & E. I. R. R. Co. lost about one-half of the bridge 
on the East Fork, between Washington and Petersburg. As yet 
they have not replaced it, but are carrying on traffic over a tem- 
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porary trestle-work. The cost of building a bridge here would 
be much less than the one west of Washington. The river flows 
over bed-rock at this place; it is near the bluff line. A bridge could 
be built easily for $50,000. 

Martin County will be considered next. The repair of county 
structures was limited to the grade and sidewalks in West Shoals 
in the White River region. The expenditure here was $300. The 
town of Shoals itself suffered more than any other town in the area 
investigated. Forty-four houses were moved from their foundations, 
eleven of which were carried down the river. Nearly all of these 


houses were situated in the old valley (see special plate), east of © 


Shoals, where the water swept around the town, washing out the 
B. & O. R. R. grade. None of these houses were fine residences. 
Hon. H. Q. Houghton, who was chairman-of the Relief Committee, 
estimated that the entire personal loss was $30,000. The Relief 
Committee used $4,500 in replacing, remodeling, and refurnishing 
the houses. Some kind of a house was replaced in the place of each 
one that had been moved by the flood waters, with four exceptions. 
The familiés of these four showed no interest or disposition to help, 
and were passed by. 

The B. & O. R. R. Co. lost about one and one-half miles of 
grade and track at Shoals and some two miles below. The re- 
placing of this grade and track cost not less than $10,000. The 
grade was rebuilt in a veritable levee across the old valley in the 

eastern part of Shoals, ready to be washed out again by une next 
flood approximating the recent one. 

The entire value of all that was lost within the White River 
region of Martin County is estimated at $40,300. ‘This includes 
the estimated $30,060 loss to the inhabitants for whom $4,500 was 
spent in replacing their structures. But since the $30,000 loss is 
the ultimate loss, these figures are counted. 

Lawrence county was far from being fortunate in the way of 
losses to county and railroad structures. The county bridge at 
Rivervale was replaced at a cost of $16,484. The span added to 
the south side of the bridge below Bedford on the Bedford and 
Mitchell pike cost $4,250. The bridge, which was carried fifty 
feet up stream by the rapid rising back waters, about one-half mile 
from the river up Guthrie Creek, cost $3,805. The Salt Creek 
bridge cost $5,150. The cost to the county in the way of road repair 
on account of loss due to the flood was about $3,000. The total 
expenditure of the county itself, therefore, was $32,190. ‘There 
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Fic. 48. Power plant at Williams when the flood was' highest, 31.12"feet above the crest of the dam 
March 29. 
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Fic. 49. East end of the dam at Williams. The hole was cut by the flood in January and was made very 
little larger by the March flood. 


198 INDIANA UNIVERSITY STUDIES 


were other expenses, however, incidental to the reconstruction 
work. These figures are merely contract prices. 

The B. & O. R. R. Co. had one-half mile of track and grade 
washed out at Rivervale. The bridge remained intact. The 
estimated cost of reconstruction here is $4,000. The branch line 
of the B. & O. from Rivervale to Bedford also met with considerable 
damage where it crosses the river below Bedford. Over one-half 
mile of track was removed and about two hundred feet of grade. 
The total expenditure on the entire branch was perhaps $4,000. 

The Monon was a heavy loser, both in the White River stretch 


and in the Salt Creek region. At White River below Bedford, about - 


one-half mile of track was taken away, a small part of the grade 
was washed out, and the bridge was slightly injured... The cost 
here was probably $38,000. In the Salt Creek region north of 
Bedford about a mile of track was taken out and the grade was 
badly injured. The cost in this region was not less than $4,000. 

Thus, the entire estimated amount spent in the confines of 
Lawrence County for reconstructional purposes was $47,190. 

Jackson County, with its wide valley expanse in the region 
above Brownstown and Seymour, and the valley of Muscatatuck 
River, was the heaviest sufferer in the way of expenditure for recon- 
structional measures. Practically two hundred miles of pike roads 
were badly damaged and some fifteen miles were entirely destroyed. 
Mr. Albert Luedtke, County Auditor and a former contractor, 
estimates that the county will be forced to spend $50,000 for roads, 
and $25,000 for bridges. He gives these figures as the lowest 
estimate that could be made. These figures include the $6,000 for 
the construction of a concrete road from the lower edge of Browns- 
town to the river, a stretch of a little over a half mile. This road 
will be similar to the concrete road at Bloomfield with the ex- 
ception that it will be built on a level with the valley and instead 
of being built on an embankment or levee. This will undoubtedly 
be much better, as it will be flood proof. ‘The waters can pass 
over it, and have no opportunity to do it any damage. 

The B. & O. R. R. was a heavy sufferer in Jackson County. 
About one and one-fourth miles of grade and track was washed 
out at Medora. The estimated cost of replacing this is $8,000. 
The pier of the river bridge was washed out, and it was found neces- 
sary to build an entirely new bridge. The steel structure of the 
old bridge is still lying in the river. The estimated cost of this 
bridge is not less than $50,000. Much trouble was experienced 
in putting in the pier and the cost may have been much more. 
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The Southeastern Indiana Railroad suffered considerably in 
the stretch across the wide valley west of Seymour. Not less 
than three miles of track was washed out, several short stretches 
of trestle taken away, and the grade badly washed. The damage 
approximated $20,000. 

The town of Medora suffered considerably on account of the 
water getting into the houses and damaging household property. No 
houses were moved or injured otherwise. The personal damage to 
the town does not come within the scope of this part of the report, 
since it treats of the reconstruction work mainly. Furthermore, the 
personal damage is very difficult to estimate in dollars and cents. 

The total estimated expenditures in Jackson County reached 
higher than in any other county coming within the area of inves- 
tigation. They amount to a total of $152,000. 

The expenditures for reconstructional work in the various 
counties investigated in brief are as follows. 


NiUOTEGRENID. «sc Se 5 sac le ay a ail grat aloe $80,000 
(OTST «seo: eee ae ain ra 16,300 
GiEGIC. . <b. SRE ee a en ree 57,200 
LDUBNPT SIRS 5 5 Sack a a rr ee en ee 106,000 
JVI CT PENT, 2 a a al a a ee ra 40,300 
VALE MCC Meee i RE as eat ve eek ca es 47,190 
JPEVC) RS OTOL, no eine 2S ee an a el a 152,000 

MO tala es BR ea pei a ete cate Mate eRe $498 ,990 


Practically ninety-five per cent of the above half-million dollars 
was spent by corporations. While this money was a direct loss 
to the corporations and the people as a whole, such a loss is not 
at all to be compared to the personal losses that were suffered along 
the river by the private individuals. The losses to the individual 
land owners, as has been partially brought out elsewhere in this 
report, mean far more, so far as actual suffering is concerned. Loss 
of crops, live stock, household goods, and buildings gave individual 
injuries that in some cases will never be recovered from. It is 
to be lamented that such losses cannot be much more than guessed 
at; and again should they be approximated, they would seem small 
in dollars and cents as compared to the losses that have been given. 
They were individual, and generally to individuals who could ill 
afford any loss-at all. Renters in some parts of the valley lost 
practically all that they had. Everyday laborers in the towns, 
such as Shoals, lost practically all that they possessed. The things 
in themselves may seem very little, but to the individuals, their 
loss left the future very dark and gloomy indeed. 
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RELATION BETWEEN THE FLOOD AND SICKNESS 


The advent of any considerable flood upon a town or city is 
sure to cause a great amount of anxiety, for in the past it has always 
brought with it an increase of disease and sickness. This state- 
ment is borne out in the newspaper clippings of the preceding 
pages which were written after the flood of August, 1875. It has 
been impossible to find out whether or not there was an increase in 
disease after that flood, but such must have been the ordinary 
consequence of a flood, or the suggestions referred to would not 
have been made at that time. 

Several letters were sent out to the health officers of the various — 
cities that were partly inundated, asking about the sickness that 
occurred as a result of the recent flood. Some of the representative 
letters received in reply are herein duplicated. It was with con- 
siderable surprise that the tenor of these letters was noted. It was 
fully expected that there would be a notable increase in disease in the 
parts of these cities and towns that were inundated. The results 
were just the opposite. The possibilities were there, but the health 
officers arose to the occasion and clearly demonstrated that disease 
of a contagious nature can be wiped out of existence even under the 
most adverse conditions due to a flood. Would it not be a good 
investment for such action to be taken even when there are no floods? 
Human life is as dear at one time as another. It is shown that it can 
be conserved, hence it is our duty to take measures along that 
line, and make even more progress than we have made in the past. 
If a man is imprisoned in a mine, there is no limit to the amount of 
money that will be spent to rescue him. The last: flood showed 
that there are many lives lost each year by disease that could be 
saved, if such energy as was exerted after the flood were to be con- 
tinued for the same length of time each spring. It appears that 
this is one of the most important facts that has been brought to 
light by the investigation of the flood conditions of White River, 
and it is hoped that a little of this sort of energy will be spent each 
spring in cleaning up the poorer districts of our. towns and cities. 
As a rule, the flooded districts are inhabited by the poorer class 
of people, living under improper hygienic conditions. If these con- 
ditions could be righted each spring, much less disease would pre- 
vail, and loss of life would be considerably curtailed. 


NOBLESVILLE, IND., December 5, 1913. 
Dear Sir: 
Your favor of 4th inst. at hand. Immediately following the flood and 
for some time after, we had a force of men working to clean the district over 
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which the water had ranged. Free disinfection was given in all parts of the 
city and everyone was compelled to clean cellars subject to the approval of 
the Health Department. before they might return to their homes. In ad- 
dition, free typhoid immunization was offered and taken advantage of. | Con- 
sequently there was reported during the month of April, only one contagious 
disease, namely scarlatina, and that could in no way be attributed to the flood. 
As to the general state of health following the flood, my inquiries among the 
physicians lead me to believe that in the city there was little or no effect. 
Typhoid has been a minus quantity with us this year and the consensus of 
of opinion among all is that the most that could possibly be attributed to the 
flood in this vicinity only includes a few attacks of tonsilitis with the conse- 
quent rheumatism. Across the river from the city have occurred two cases 
of diphtheria that might possibly be connected with it. 

Any further information that I may be able to give will be tendered very 
willingly if you will only let me know. 

Yours most sincerely, 
H. H. THomrson, M.D. 


SHOALS, INDIANA, Nov. 29, 1913. 
Dear Sir: 

In reply to your inquiry I beg to say that there was not as much sickness 
following the last spring flood as was usual in this community in previous 
years. I am unable to account for the unusual healthful condition that pre- 
vailed here all summer in comparision to other years. 

Respectfully yours, 


Cuas. E. STone, 
County Health Commissioner. 


INDIANAPOLIS, INDIANA, Dec. 5, 1913. 
Dear Sir: 
There has been less sickness in the flood district during the last year 
than at any time for several years. 

- Diphtheria, scarlet fever and other infectious diseases have been fewer 
this year than for the past two years. During the fall months, typhoid fever, 
the disease which you would naturally expect to make its appearance as a 
result of the unsanitary conditions left by the flood, is not as prevalent in 
that district as in other parts of the city. If fact, all sickness shows a lower 
rate in that part of the city than during the previous two years. This may 
be attributed to the fact that a concentrated effort was made to clean thorough- 
ly the flooded district and leave it in as perfect sanitary condition as possible. 

When we finished the work, I made the remark that West Indianapolis 
was in a better condition than it was before the flood. I believe that the 
statistics on disease in that district would bear this out. 

' Yours very truly, 
H. G. Morean, 
(Health Officer.) 
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SPENCER, INDIANA, December 4, 1913. 
Dear Sir: 

Replying to your inquiry of this date, I will say that there was very 
little sickness occurring in this community that could be attributed to the flood. 
In the four months immediately following the flood there was less sickness 
in Spencer, than for the corresponding time in any year for the last twenty 
years. 

Very respectfully, 
ALLEN Pierson, M.D., 
(County Health Officer.) 


FLoop oF 1875 COMPARED wiTH THE REecent Marcu FiLoop 


The flood of 1875 came in the last days of July and the first 
days of August. It was of about the same height as the recent flood. 
Coming in August, it caught the crops, corn, wheat and oats, and 
caused much more damage than the March freshet. There are 
many conflicting reports of the relative stages of the two floods. A 
number of reports showed that the August flood of 1875, was twelve 
or eighteen inches higher than the March freshet. About the same 
number showed that the last flood was as high, or higher. These 
conflicting reports may be explained as follows: During the last 
thirty-eight years there have been’many obstructions, such as public 
roads being graded up, interurban grades, and steam railway grades. 
In each case the man above the obstruction declared that the March 
flood was the higher while the man below the obstruction was very 
sure that the flood of August, 1875, was the higher. 

The reports between the obstructions showed that the two 
floods were about the same height. By the occurrence of the recent 
flood in March, there was no space taken up with green vegetation 
and growing crops. There is much less timber in the White River 
bottom now than thirty-eight years ago. So, on the whole, there 
seems to have been considerable more water passing down the West 
Fork last spring than in August, 1875. The flood of 1875, on the 
East Fork was not in any way to be compared with the recent freshet, 
which was from seven to ten feet higher than any previous high ~ 
waters. 

The following newspaper reports will give some idea as to 
the conditions of the floods: 


(Special to the Indianapolis Journal. ) 


MAaRrTINSVILLE, IND., August 6, 1875.—The waters here are subsiding. 
White River is slowly falling, but it will be several days yet before it is within 
its banks. Running as it does through the best portion of the country—through 
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the great corn and hog section—its damage to our farmers and people is im- 
mense. Acres of fine growing corn and wheat in the shock that a few days 
ago gladdened the hearts of the grangers who possessed it, are ruined and 
wholly lost. All the creeks and other small streams have been flood high, 
inundating whole farms, thereby destroying crops, carrying away fences, and 
doing other damage. Many of our roads have been rendered impassable 
and the bottom land stripped of the fences. The loss of Morgan County by 
rain and flood will not fall below a million dollars, and all kinds of trade and 
business will be stagnated for the next twelve months. The Vincennes Rail- 
way here and for several miles above and below, is badly damaged and it will 
be several days before it will be in condition for the regular running of the trains. 
Large quantities of old corn stored near the river have been washed away 
and otherwise damaged by the raging waters. The wheat, oats and hay in 
the highland have been badly damaged by the late rains. 


(Special to the Indianapolis Journal.) 


SHoats, Inp., August 3, 1875.—The rains in Randolph County, which 
from the head waters of the East Fork, raised the river from ten to twelve 
feet, in many places filling the banks to their utmost capacity. The storms 
Saturday night and Sunday, in which water fell in Martin County to the depth 
of four inches, have completed the disaster. It is useless to speak of the crops: 
they were unusually promising, and now they are destroyed. As a result 
of the inundation the sandstone bluff on which Shoals is built, is an island. 

Indications are that the river once ran east of the town, along the level 
bottom lands. It is supposed that some convulsion of nature changed it to 
the west side. The water is over the site of the old channel. To make this 
more complete, an ambitious creek joins with its waters. Fields of corn 
and wheat are covered, fences are washed away, and the lives of the residents 
are endangered. Ingress and egress are to be obtained only in canoes or on 
the railroad. 

It is feared that the back waters in time will be productive of much sick- 
ness. Thousands of acres of land are covered with water in this portion of 
the county, the water reaching to the branches of the trees in the forests, 
in the bottom land. The water is still rising at the rate of an inch per hour. 

In January, 1847, in June, 1856, and in September, 1866, the East Fork 
was exceedingly high, but the greatest damage attends the present overflow 
on account of the crops. 


(Indianapolis Journal, August 7, 1875.) 


No one who has not passed over the track of the late flood can form an 
adequate idea of the vegetable decay that it must produce. All along the 
river and its tributaries the weeds, as well as the good part of the crops are 
‘cooked black,’ wilted, and sure to rot in the hot sun and remaining moisture 
so fast as to create a general miasm. Already the black water of the ‘Old 
Bayou,’ next to the Vandalia Railroad is covered with that thick green scum 
that says, malaria, chills and fever, as plain as if every shoot of fungus were 
a tongue. This is but one of a myriad ponds left by the retreating waters. 
A great deal of corn is washed or broken down, and its decomposition, as 
well as that of the overturned oats and grass, and the soaked logs, and refilled 
Swamps, will swell the dangers of infection. 
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(Special to the Indianapolis Journal.) 


SHoats, Inp., August 9, 1875.—White River at this place has been higher 
at this time than at any other rise. The back water has entirely surrounded 
Shoals, as previously reported, attaining a depth of seven to thirty feet. Yes- 
terday the river began falling. The prospect is not very cheerful, as the smell 
of rank vegetation is very perceptible. It is feared that sickness to an un- 
usual extent will prevail. Two hundred families were compelled to move 
from their homes, situated for the most part in the valley east of town, and 
partly in the furnace village of Irontown, a mile up the railroad. 


(Indianapolis Journal, Saturday, July 31, 1875.) 


THE FLoops oF 1828 aNnp 1847.—The flood of 1828, which old settlers 
considered the highest ever known, washed a region wholly destitute of popu- 
lation and production, and the injury was comparatively light, although 
serious enough, we believe, to induce the legislature to remit the taxes or 
to extend payment on the inundated lands. The flood of 1847, it will be re- 
membered by the older class of citizens, came nearly up to the flood of 1828, 
but not quite. But even at the later period, White River Valley did not 
contain more than one-fifth of the population that it does now, and only a 
little more than one-fifth of the wealth, as is shown in the comparative tables 
of the census, and the recent estimates of the Board of Equalization. The 
inundation, therefore, though larger than the present one by two or three 
feet, could not have done more than a small proportion of the harm done by 
the recent flood. 


(Special to the Indianapolis Journal.) 


WortTHINGTON, IND., August 5, 1875.—As the flood is the only thing talked 
about in this locality, I have concluded to furnish you a few items in regard 
to it. It was the highest and the most disastrous freshet ever witnessed by 
the oldest inhabitants. It was twelve inches higher than it was during the 
memorable flood of January, 1847, on White River and Eel River. Our town 
has been situated on an island for four days, the water being from six to sixty 
feet in depth fn all directions. Work is suspended. All corn and wheat on 
White River bottom, in Greene County, for a distance of twenty-five miles 
have been swept away and nothing has been saved. In addition to all of this, 
all of the fencing has gone down the river with the products of the soil. The 
crop on the prairies is a total failure, due to the wet weather. It has been 
estimated that the damage in this county alone to the crops, and by the loss 
of fencing, lumber, etc., will amount to $300,000. 


ial 
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PART III.—FLOOD QUESTIONS 
INCREASE OF FLOODS 


Are floods increasing, and if so, why? Leighton, in ‘Water 
Supply Papers No. 234,’ answers the question with a very emphatic 
affirmative. He bases his statements on the results of observa- 
tions extended from 1875 to 1907, upon the Ohio River, the Alle- 
gheny River, the Monongahela River, the Youghiogheny River, 
the Wateree River, the Savannah River, the Alabama River, and 
the Connecticut River. 

In the region studied, he gave the cause of floods and the cause 
of the increase of floods as follows: 


1. Clhmate (including rainfall, evaporation, temperature, 
wind and humidity.) 

2. Topography. 

3. Geology. 

4. Vegetation. (Deforestation, growing crops, etc.) 

5). Artificial agencies G¢ncluding breaking of dams, drain- 
age, etc.). 


He says, ‘Summarily, therefore, it may be stated with confi- 
dence that the increase of flood tendency is due by far the largest 
measure to the denudation of the forest areas.’ 

It seems that, in [ndiana, the deforestation of between 80 
and 85 per cent of the total area of the State has had something 
to do with the increase of flood frequency and flood height. This 
is especially true of the southern part of the State, where the slopes 
are more steep and the country more broken. According to F. 
A. Miller and E. E. Davis (‘Eighth Annual Report of the Indiana 
State Board of Forestry,’ 1908), the most noticeable change in the 
activities of the Wabash River due to deforestation is the fact 
that it rises and falls more rapidly now than formerly. In three 
or four days it reaches a height that formerly took two or three 
weeks; however, the fall of the flood crest is now sudden, as the rise. 
Some seem to think that deforestation will cause the rainfall 
to decrease, or, if not decrease, to be distributed more unevenly 
through the year. This has not been satisfactorily proved. How- 
ever, the following discussion will give the reader some idea as to 
the nature of the work that is being done in trying to arrive at 
some definite conclusion. Dr. Raphael Zon in Science (N. S. 
Vol. XX XVIII. No. 968), shows that there is a close relationship 
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between forests and precipitation. He uses the forests and preci- 
pitation of the eastern half of the United States to illustrate his 
point. 

Dr. Zon starts his discussion by bringing up the fact that 
the eastern half of the United States receives its rainfall from the 
air currents that come from the Gulf of Mexico and the adjoining 
ocean. He then cites the work of the noted European meteorolo- 
gist, Professor Bruckner, who has computed the amount of water 
evaporated from the land surface and the ocean surface, and the 
amount of water that is returned to the land and the ocean in the 
form of precipitation, and who has shown that the regions at the 
periphery of the continents are able to supply seven-ninths of their 
precipitation by evaporation from their own areas. In other words, 
the humidity derived from the ocean is precipitated in a narrow 
strip along the coast and even there consists of only about two- 
ninths of the precipitation falling in those regions. This being 
the case, Dr. Zon suggests that the air currents from the gulf region, 
upon leaving the coast, drop the humidity acquired over the Gulf, 
and, as they pass farther north gather up a new supply of moisture 
which will be precipitated farther on. If it were not for the evap- 
oration taking place on the land, all of the larger continents would 
have large desert regions at their interior. 

Then Dr. Zon cites the results of the researches of Professor. 
Henry, in his recent investigations on the effect of forests upon 
ground waters in level country and the work of Dr. Franz R. von 
Hohnel, of the Austrian forest experiment station at Mariabrunn, 
who have shown that a forest area returns a large amount of water 
to the atmosphere. Then Dr. Zon says: ‘The most valuable and 
complete work on the subject is by Otozky, a Russian geologist 
and soul physicist, which appeared as a publication of the forest. 
experiment stations. Otozky worked up an enormous amount 
of observations, both his personal and those furnished him by 
other people, and did not find a single contradictory fact. His 
conclusion is that the forest, on account of its excessive transpi- 
ration, consumes more moisture, all other conditions being equal, 
than a similar area bare of vegetation or covered with some herb- 
aceous vegetation.’ 

He continues the discussion as follows: ‘If the present area 
occupied by forests in the Atlantic plain and the Appalachian 
region were instead occupied by a large body of water, no meteor- 
ologist would hesitate for a moment to admit that the water surface 
has a perceptible influence upon the humidity of the central states 
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and the prairie region. Should not, therefore, forests which give 
off into the atmosphere much larger quantities of moisture than a 
free water surface, have at least a similar influence upon the region 
into which the prevailing air currents flow.’ 

Then follows the interesting studies made by Professors Francis 
E. Nipher and George A. Lindsay on the rainfall of the State of 
Missouri, and the discharge of the Mississippi River at St. Louis, 
and at Carrollton, Louisiana. To quote from his article: ‘Nipher 
found that the average discharge of the Mississippi River at St. 
Louis during the ten years ending December 31, 1887, was 190,800 
cubic feet per second. The amount of water falling upon the whole 
state during the same interval was 195,800 cubic feet per second, or 
within two per cent of the discharge of the Mississippi River at 
St. Louis. If, however, a comparision is made between the total 
rainfall on the basin draining past St. Louis, and the river dis- 
charge at that point, it appears that the drainage area of the Mis- 
sissippi and the Missouri Rivers above St. Louis, is 733,120 square 
miles, or over ten times the area of Missouri. These figures show 
that a small portion of the total rainfall over the drainage basin 
of the Mississippi River is led into the rivers and conducted back 
to the sea. It is evident that by far the larger portion of the pre- 
cipitation that falls over the drainage basin is evaporated back from 
the land into the atmosphere, and is not returned to the sea through 
the medium of drainage. These figures show further that the source 
of precipitation of the Mississippi drainage area is from evapo- 
ration over the land and not derived from evaporation over the 
sea. Mr. Lindsay computed the discharge of the Mississippi 
River at Carrollton, Louisiana, and found that the average for 
fourteen years was 117 cubic miles per year, or 545,800 cubic feet 
per second, which is less than three times the precipitation over 
the state of Missouri.’ 

Tt seems to the writers that forests have something to do with 
the amount and distribution of the rainfall of the Ohio Valley. 
It is impossible to say, how much, until a long series of experiments 
over the entire drainage basin of the Ohio Valley are perfected. 
Owing to the rapid decrease-in our forest areas these experiments 
should be carried out as soon as possible, for it takes many vears 
to replace a forest once it is entirely removed. 

Deforestation in the northern part of this State has had less 
to do with the increase of flood frequency and height than the great 
amount of ditching that has been done in the last forty years. The 
ditching has been of two kinds; first, large open ditches known as 
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dredges, and second, the tile drains that feed the former. The fol- 
lowing is the amount of tile drains and dredge in three of the northern 
counties: 


Fulton County. Jn Fulton County there are 75 miles of open 
dredge ditch and an equal number of miles of tile drains, twelve 
inches in diameter or larger. Feeding these dredge ditches and 
larger tile drains there are hundreds of miles of smaller tile drains. 
In fact, this county is underlain with a net-work of small tile drains 
that tend to hurry the rainfall to the larger streams. The im- 
mediate run-off is greatly increased thereby, the flood height is 
increased, and the duration of high water lessened. 


Starke County. A letter from the surveyor of Starke County 
written to the writers will be given, as it explains the situation verv 
well. 

Sir: We have about 190 miles of dredge ditch in this county, of which 
135 miles have been completed within the last ten years. We have about 
20 miles under construction and petitions are on file for 50 miles more and the 
Commissioners are acting on 5 miles more. 

There are between 45 and 50 miles of tile drains 10 inches or larger in 
the county. My opinion about the high water is as follows: the trouble 
lays in the poor outlet that we have for our lowland ditches. We have open- 
ed out marshes and lakes into the streams and never once give it another 
thought. When our marshes receive a heavy rain fall the good ditches rush 
the water to the rivers and cause floods, and will do so until we get a final 
outlet or close our ditches to hold the water. — 

Yours respectfully, 


Cuas. A. Goon. 


St. Joseph County. In this county there are 110 miles of 
dredge ditch and more than 30 miles of tile drains, that are twelve 
inches in diameter or larger. 

These three counties are a fair average of the northern part 
of the State. North of the Wabash River it is possible to control 
the floods in a large measure, if not altogether. It might be possibie 
to put dams across the outlets of the numerous lakes. These 
dams should be equipped with flood gates that could be lowered 
in times of excessive rainfall, thus ponding the water until the 
crest of the flood has passed. Later the flood gates could be opened 
and the lakes lowered to their normal condition. Also a small 
amount of power could be made in this manner. Silt may be col- 
lected that otherwise would be carried:to the Gulf. Better still, 
instead of letting the water out of the lakes after the streams have 
carried away the flood waters that could not be controlled, the 
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excess water might be kept stored or ponded and in times of drouth, 
which oecur so often in Indiana, it might be applied to the fields, 
insuring a yield where applied. 

It might be possible to close the tile drains and some of the 
smaller open ditches while there is an excess of rainfall, and, after 
the immediate run-off has escaped, these tile drains could be opened 
again. This would not hinder farming to a great extent and would 
give the water time to soak into the ground instead of being rushed 
off to the rivers. Some sediment might also be kept from being 
carried away. The amount of water that will soak into the soil or 
ground depends on the nature of the soil, the length of time that 
the water is exposed to the soil, and the temperature. That is, 
a Jight sandy loam or a muck soil will absorb surface water much 
faster than a fine impervious clayey soil. King, of Wisconsin, 
has shown that a clay soil will hoid water much longer than the 
sandy soil. 

The great number of various kinds of ditches in Northern 
Indiana carry the water away so rapidly that it does not have time 
to soak into the ground. This also tends to lower the water table, 
thereby making the distance that the water must travel by cap- 
illary attraction greater as it comes to the surface to feed the growing 
plants. Also the greatly reduced forest area permits the water to 
escape more rapidly, less water is absorbed into the ground, the 
immediate run-off is increased, and the fiood stages are corres- 
pondingly heightened, while the low water stages are much lower. 
When the ground is frozen it is impossible to control the immediate 
run-off. 

The tmperfect records of the Kankakee River show that the 
flood stages are getting higher and that the low water stages are 
getting lower and of longer duration. Thirty years ago the ordinary 
low water discharge at the mouth of the Kankakee River was some- 
thing near 1,300 cubic feet per second. As near as the writers are 
able to find out, the low water discharge at the present time is 
less than two-thirds what it was thirty years earlier. 

The rainfall during the last thirty years has not perceptibly 
fallen off nor does it seem to-be greater during the winter months 
now than formerly or less during the summer months than thirty 
years earlier.. Thus it seems that deforestation, and increase in 
the number of dredge and tile ditches have caused the flood heights 
to be increased and the low water stages to become lower and of 
longer duration. 

The writers are not so sure that there has been a decided in- 
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crease in flood frequency in the Ohio Valley during the last forty 
years. For instance, Professor Alfred J. Henry (Bulletin ‘Z’ of 
the United States Department of Agriculture Weather Bureau) has 
shown that by taking the severe floods of the last forty years, on 
the Ohio River, there were 19 severe floods during the first 20 years, 
and 32 during the last 20 years, ending 1910. Now if the last 30 
years are divided into two equal periods and the first 15 years 
compared with the last 15 years the order of frequency is reversed. 
The following table taken from ‘Bulletin Z’ of the Weather Bureau 
Publications shows the above in tabuiar form: 


TABLE No. 6. 


First period |Second period) First period Second 
STATIONS. of 20 years, of 20 years, of 15 years, period 
1870-1890. 1891-1910. 1881-1895. 1896-1910. 
Bittsburceie. ce 2 9 3 8 
Cinceinnati...... 6 7 8 5 
Louisville; e..; =. 5 5 5 7 3 
Evansville......: 6 il 8 9 
MOtalse nthe. 19 32 26 25 


It is a fact that great floods are dependent upon excessive 
rainfall; also it is a fact that deforestation and the increase of arti- 
ficial drainage have a tendency to rush these excessive waters to 
the main streams, causing the height of the flood to become greater 
in a shorter length cf time. Just how much that this will increase 
the height cannot be determined until more data are accumulated, 
showing the discharge of the streams and the amount of precipi- 
tation over large and various areas. Mr. Henry suggests that 
it will take at least 50 years to get together sufficient data to de- 
termine the effect. 


THE LOWERING OF THE WATER TABLE 


It is beginning to be a weil known fact that the water table 
over the entire State is being lowered. ‘This is the case in several 
states scattered over the United States, as in Michigan, Alabama, 
Florida, California, Colorado, Nebraska, South Dakota and Wash- 
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ington. In these states luws have been enacted so as to prevent 
the unnecessary waste of the underground water. The following 
table will show to some extent the amount that the water table 
is being lowered in Indiana. ‘This data was published in the Pro- 
ceedings of the Indiana Academy of Science, for 1910, by Mr 
Charles Brossman. 

TABLE No. 5. 


Crry. Total drop. | Years. Feet per year. 
Memilamdecw ese 20 oe ee, 48 5 | 9 4-5 
[Secale are 40 | 12 | 31-3 
RECN SWUNOH fo se as 40 10 4 
Witnneremererie = ee So Pare eh SM Ne Tas OU ale ise are Nd foe ee On la a : 
Remit OMe. = coco. «2 - | 8 | 10 4-5 
Wiaronereee | se li | 6 20 | 3-10 
TRuntlien <2 Sn ee 4 | 10 | 2-5 
1 GAINEOI—  t 30 6 5) 
WIOROMmOnenne ek oe es 15- | 15 | 1 


These towns are pretty well distributed over the State and are 
a fair representation of the State at large. The last column shows 
the average fall in feet per year. If this is a fair test; it will not 
be very long, possibly it may occur even in this generation, until 
the water table will be so lowered as to become a very serious matter. 

Mr. F. G. Clapp, of the United States Geological Survey, 
believes that the decline of the water table is due to the following 
causes, named in the order of their importance: | 


1. Waste of Water. 

2. Surface drainage by ditching for cultivation. 
3. Over-development of the underground water. 
4. Deforestation. 


The people of the United States do not seem to realize that 
the natural resources of this*new country are limited. Resources 
such as coal, oil, gas, timber and water,—especially the first four, 
are the result of many years labor on the part of Nature, and cannot 
be replaced when once exhausted. 

Water, the most abundant of all our natural resources, is 
becoming a luxury, and it behooves the present generation to con- 
sider and start a movement for the conservation of it. In Madison 
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County there are at least 100 flowing wells which average twenty 
gallons per minute. This would make a total of about 1,700,000 
gallons per day, or more than enough water for a city of 30,000 
inhabitants without extensive manufacturing plants. These wells 
could be closed up when not in use. If this water was being used 
it would be permissible, but to let it be wasted is resultmg in mater- 
ially lowering the water table each year. 

The loss of water is not the onlv offensive thing to be con- 
sidered. Dr. J. W. Beede, of Indiana University, in a paper before 
the Indiana State Board of Health, has shown that old adjust- 
ments are broken as the water table is lowered, thus causing what 
once was good water to become unfit for use. The water that makes 
up the water table is not derived from an inexhaustible source, 
but in a large measure depends upon the immediate rainfall, and 
if this is carried away by an elaborate system of ditches, but little 
water will have a chance to soak into the ground to replenish the 
lowering water table. On the other hand the water is carried away 
at once and helps to increase the height of the flood stage. It 
seems that it is absolutely necessary to drain our cultivated fields, 
but in doing so there should be some way by which we could retain 
the surplus waters and thus permit some of them to return to the 
ground, raising the lowering water table, and, by decreasing the 
immediate run-off, lessen the flood height and intensity. 

Another source of waste of water is the great amount of water 
that is so recklessly used in cities. Ordinarily in a city where 
there is not much manufacturing, 40 gallons per capita per day is 
sufficient for all ordinary needs. As a rule there are many times 
that amount pumped. The following cities all use more than is 
necessary : 


Rochester, <S.ckn coe cee Sere 125 gallons per day per capita. 
Goshenig. screen ae eee ee 150 gallons per day per capita. 
PGE AE Ane ot, on iis pee Cae eee nee 100 gallons per day per capita. 
Pain vallet yee cio epoca caret me acacia 150 gallons per day per capita. 
Hebanone | fa Seto ar ee es Re 100 gallons per day per capita. 
Washm tones; cece: eames cen tee 125 gallons per day per capita. 


These data were taken and compiled by Mr. Charles Brossman, 
of Indianapolis; they give a fair idea of the use of water by the 
towns and cities over the State; and if the statement made by 
Mr. Clapp, that for the ordinary city forty gallons per capita per 
day is sufficient, is true, they show that there is a great amount 
of water wasted every day that might as well be left in the ground. 
This loss or misuse of water could be remedied by the installation 
of a sufficient number of meters. Of the 144 towns and cities in 
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Indiana studied by Brossman, only fourteen had more than 300 
meters, 13 between 100 and 300, 51 below 100 meters, and 66 were 
without meters at all. Thus less than ten per cent of the cities 
studied had sufficient meters to regulate the amount of water used. 
In Bloomington, where the municipal water supply is limited, 
there are very few meters. 

The lowering of the water table at Chicago is due to over- 
development, and cannot be remedied. In 1864, the water in 
the flowing wells stood 111 feet above the level of Lake Michigan, 
but at the present time it is fifteen or twenty feet below the ground. 

The fourth and last factor concerned in the lowering of the 
water table is deforestation. This factor has been dealt with to a 
certain extent earlier in the report but it is well to emphasize the 
results of deforestation by citing an illustration taken from the 
‘Eighteenth Annual Report of the United States Geological Survey,’ 
Part Four: 


‘Queens creek of Arizona is a typical stream in a barren treeless water 
shed which has a rain fall of about fifteen inches per year. The area of this 
water shed is about 148 square miles and 61 per cent of it is above 3,000 feet. 
The maximum flood discharge in 1896, was 9,000 cubic feet per second. During 
a greater portion of the time the creek was dry. In this case there was very 
little chance for the water to soak into the ground. 

‘Cedar creek, in Washington, is typical of streams flowing from tim- 
bered water sheds. The basin of Cedar creek hes on the western slope of 
the Cascade mountains, and is covered with a dense forest and a very heavy 
undergrowth of ferns and mosses. The drainage is the same as that of Queens 
creek, 143 square miles. The precipitation for the year 1897, was 93 inches 
for the lower portion of the basin and probably 150 inches for the mountain 
summits; in spite of the fact that the precipitation in Cedar Creek basin was 
from six to nine times more than that in Queens creek basin, the maximum 
flood discharge of Cedar creek for 1897, was but 3,601 cubic feet per second, 
as against the 9,000 cubic feet for Queens creek. On the other hand the flow 
of Cedar creek was continuous through the year, and the minimum discharge 
was never less than 27 per cent of the mean for the year. The mean discharge 
of Cedar creek was 1,089 cubic feet, as against 15 cubic feet for Queens creek. 
This radical difference between the behavior of the two streams can be ex- 
plained only by the difference in the soil covering of the two basins. Cedar 
creek basin is covered with a heavy forest, while Queens creek is almost en- 
tirely bare with a few scattered pinyon trees and a little brash or grass. 


This illustration shows the intimate relation that exists between 
the process of deforestation and the control of our flood waters. 
It also shows an evident cause of the lowering of the water table in 
this and other states. This is a practical demonstration and should 
carry considerable weight in the determination of our attitude 
toward the question of flood control. 
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CONTROL OF FLOODS IN CHINA, JAPAN, AND KOREA 


The following discussion is based upon F. H. King’s ‘Farmers 
of Forty Centuries.’ 

The people of China, Japan, and Korea are farming land that 
has been in service almost 4,000 years and there are only two acres 
per capita, half of which is unfarmable. The question of sufficient 
room for the masses of the people has been a serious proposition 
for over 4,000 years. Over 4,100 years ago, Emperor Yao appointed 
“The Great Yu,’ ‘Superintendent of Works,’ and entrusted him 
with the work of draining off the waters of the disastrous floods 
and of canalizing the rivers. He worked at this for thirteen years, 
after which he was called to be Emperor. This man saw the need 
of some definite line of procedure for the conservation of the vast 
amount of sediment that was yearly being lost by the great rivers, 
Howang Ho, Yangste Kiang, and the Canton. He realized that 
the flood waters should be shut off from the precious farm land. 
As a result this man started a system of canals to be filled with 
the flood waters, which form today a network of water ways, all 
over the delta region. A conservative estimate would place the 
number of miles of canals and leveed rivers in China, Japan and 
Korea at 200,000 in all. That is, forty canals across the United 
States from east to west, and sixty from north to south would not 
equal in number of miles those of the three countries today. King 
goes on to say that this estimate is possibly not too large for China 
alone. 

These canals are about eight feet below the level of the sur- 
rounding fields and are about twenty feet in width. In times of 
high water these canals are permitted to fill up and when the water 
in the main stream goes down the water is drawn from the canals. 
While the water stands in the canals the sediment is deposited in 
the bottom and after the canals are drained this sediment is car- 
ried by hand and spread over the surrounding fields. This not 
only enriches the fields but builds them up a little higher each 
time, getting them a little farther from the danger of following 
floods. As much as an inch of this mud is spread over the fields at 
a time. This transfer of mud is done by human labor altogether. 

To quote from King’s, ‘Farmers of Forty Centuries,’ concern- 
ing other processes in conjunction with the canals: ‘As adjuncts 
to these vast canalization works there have been enormous amounts 
of embankment, dike and levee construction. . . . Along the 
banks of the Yangtse, and for many miles along the Hoang Ho, 
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great levees have been built, sometimes in reinforcing series of two 
or three at different distances back from the channel where the 
stream bed is above the adjacent country, in order to prevent the 
widespread disaster and to limit the inundated areas in times of 
unusual floods. Again, in the Canton delta there are hundreds of 
miles of sea wall and dikes, so that the aggregate mileage of construc- 
tion work in the Empire can only be measured in the thousands of 
miles. . . . In addition to the canal and levee construction 
works there are numerous impounding reservoirs which are brought 
into requisition to control overflow waters from the great streams. 
Some of these reservoirs, like the Tungting Lake in Hupeh and Pc- 
yang in Hunan, have areas of 2,000 and 1,800 square miles respectively 
and during the heaviest rainy seasons each may rise through twenty 
or thirty feet. Then there are other large and smaller lakes in the 
coastal plains giving an aggregate reservoir area exceeding 13,000 
square miles. All of which are brought into service in controiling 
the flood waters, all of which are steadily being filled with the sedi- 
ments brought from the far-away uncultivated mountain slopes, 
and which are ultimately destined to become rich alluvial plains, 
doubtless to be canalized in the manner that we have seen.’ 

King also shows how by the process of building up the low 
swamp land with sediment that is deposited in the reservoirs and 
in the canals that the land has been pushed out into the sea. By 
this process, the shore has been pushed seaward from 15 to 50 miles 
since the beginning of the Christian era. 

He sums up the effect of these processes that we have been 
considering in the following words; ‘Besides these actual extensions 
of the shore lines the centuries of flooding of the lakes and low 
lying lands has so filled many depressions as to convert large areas 
of swamp into cultivated fields. Not only this, but the spreading 
of the canal mud broadeast over the encircling fields has had two 
very important effects namely, raising the level cf the low lying 
fields, giving them better drainage and so better physical condi- 
tions, and adding new plant food in the form of virgin soil of the 
richest type, thus contributing to the maintenance of soil fertility, 
high maintenance capacity and permanent agriculture through all 
the centuries.’ 

In the United States, along the same lines, now that we are 
considering tke development of inland water ways, the subject 
should be surveyed. broadly and much careful study may well be 
given to the works these old people have developed and found 
serviceable through so many centuries. The Mississippi River is 
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annually bearing tc the sea nearly 225,000 acre feet of the most. 
fertile sediment, and between levees along a raised river bed through 
two hundred miles of country subject to inundation. The time is 
here when there should be undertaken a systematic diversion of a 
large part of this fertile soil over the swamp areas, building them 


into well drained, fertile fields provided with water ways to serve 


for drainage, irrigation, fertilization and transportation. These 
great areas of swamp land may thus be converted into the most 
productive rice and sugar plantations to be found anywhere in the 
world, and the area made capable of maintaining many millions of 


people as long as the Mississippi endures, bearing its burden of 


fertile sediment. 


This bears a close relation to the flood situation in Indiana, 


for any solution of the flood conditions here must begin at the 


mouth of the Mississippi River and then embrace each of the trib- 
utaries. It is almost useless to try to protect different places along 


a stream even as small as White River. Suppose that we make 
the whole of White River an idea! stream, one that will carry away 
all of the excess waters rapidly enough to keep the flood plain from 


being inundated: railroad grades, public road grades, and bridges 


to be so constructed that the water would be permitted free passage 
and not impounded in the least: the channel made large enough to 
carry an amount of water equal to that of the March flood. What 
would be the result of such an improvement? The result is easily 
comprehended: the water will be dumped into the Wabash River in 
such a short time as to cause it to assume flood conditions at once 
and the damage will be greater than before the improvement of 
White River. The region of flood damage would be shifted down 
stream to the Wabash, where the height of the flood would be 
ereatly increased. The people of the White River Valley would 
have simply put their troubles and losses on the people below. 

It seems impracticable to try to provide a channel large enough 
to carry the amount of water that came down White River last 
March. Improvements on the channel would help to take care of 
the ordinary flood. That is the phase that we wish to guard against 
first, and then try to cope with floods of the proportions of the 
recent one. 


A BRIEF CONSIDERATION OF RESERVOIRS 


The effect of natural reservoirs upon the discharge of streams: 
is shown in a striking manner in the Niagara River. The stream 
flow here is very constant, the maximum heing only 35 per cent 
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greater than the minimum discharge. According to Van Hise, the 
maximum flow of the St. Lawrence River is only 50 per cent greater 
than the minimum flow. Considering the size of these rivers, that 
is a remarkable record. The Kankakee River, which is fed by 
numerous lakes and swamps, has a rather constant flow, but this 
equilibrium is being wrought out of adjustment by the draining of 
a large portion of the swamp land during the last few years. The 
effectiveness of reservoirs and lakes in making the flow or discharge 
of a stream constant cannot be overestimated. 

Where the relief and geologic structure permit, artificial reser- 
voirs may be constructed in such a way as to hold back a large 
percentage of the exeess rainiall. Much of the unglaciated part of 
the State is of such a nature. The surplus may be used for irriga- 
tion and the production of power in small plants. The power that 
is developed may be used to lift a part of the water up to the level 
of the fields that are to be irrigated. .The needs and benefits of. 
irrigation in a humid region are being realized today. 

Mr. W. W. Roebuck, of Ft. Wayne, Indiana, at the National 
Irrigation Congress at Chicago, December 4-9, 1911, said, ‘I know 
of an irrigated farm of eighty acres, and there is not more than 
half of this farm, or there is less than half of this farm that has 
been cultivated annually, and the products have been over $15,000 
annually. It is a demonstrated fact that we can grow more than 
double, take it one year for another, by irrigation.’ 

There is sufficient rainfall in Indiana. However, it does not 
always come at the time needed to produce maximum crops. Three 
weeks without a rain will often damage a crop fifty per cent, while 
water apphed at the proper time would insure a maximum yield. 
If it were possible to hold back the surplus waters in times of ex- 
cessive rainfall, in reservoirs, it could be made to serve a two-fold 
purpose: it would furnish water for irrigation and at the same time 
keep the flood stages lower. 

In Monroe County there are several places where dams may be 
constructed where the water may be used either for municipal 
water supply or for irrigation. Bloomingtcn may secure an ample 
supply of water by putting a-dam across Griffy Creek, just above 
the North Pike bridge. The excess water of seven square miles 
may in this way be made useful instead of a menace to life and 
property, since it, as a contributing factor, causes White River to 
assume flood stages. Below this dam would be several hundred 
acres of land that could be made to produce in an unfailing manner. 
The lack of topographic maps makes it difficult to construct such 
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reservoirs economically. Properly planned, such reservoirs would 
pay for themselves by furnishing water for irrigation and at the 
same time help to reduce the flood stages, and keep the water table 
from getting any lower. 

It is conceded that no system of reservoirs would have been 
ample to have prevented the recent fiood, or even to have mitigated 
it perceptibly. The truth of this statement is clearly brought out 
when one considers the enormous amount of water which fell. The 
following figures will make this clear; they concern the White 
River basin alone. The water which fell would cover: 

7,626 square miles of territory 1 foot deep. 

763 square miles of territory 10 feet deep. 
305 square miles of territory 25 feet deep. 
152% square miles of territory 50 feet deep. 

7614 square miles of territory 100 feet deep. 


Or, from another point of view, 
4,860,640 acres 1 foot deep. 
487,064 acres 10 feet deep. 
194,826 acres 25 feet deep. 
07,418 acres 50 feet deep. 
48,706 acres 100 feet deep. 
Or, from another point of view,— 
10 acres to every square mile 44 feet deep. 
20 acres to every square mile 22 feet deep. 
40 acres to every square mile 11 feet deep. 
Or, from another point of view,— 
11 acres to every 160 acres 10 feet deep. 
5% acres to every 8&0 acres 10 feet deen. 


Or, trom stil! another point of view, 


1-15 of any area 10 feet deep. 


These figures, based on U. S. Weather Bulletins, show that a 
system of reservoirs would have had to have been verv elaborate 
indeed to have had any influence upon such a flood as the recent 
one. It seems to the writers that any reservoir system proposed 
for the White River region for the mitigation of damage due to 
loods alone, when the enormous cost is considered, ‘s impracti- 
cable. As a side issue only, artificial reservoirs may be thought of 
in connection with floods in this region. 

If we eliminate the reservoir idea, the question of protection 
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to our cities and towns is still before us. The writers are scarcely 
willing to venture any proposal, not having given this phase of 
floods more than passing notice. But it seems that the one prac- 
tical thing for the present is to build strong levees sufficiently high 
to prevent the possibility of the waters getting over them into the 
towns and cities. A study of the situation will very likely prove 
this propositicn not only practical, but a necessity, if any precau- 
tions are to be taken at all. 
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PART IV. SUMMARY OF FACTS AND CONCLUSIONS 


1. Excessive rainfall was the only cause of the flood. 

2. The excessive rainfall was due to two areas of high pressure, 
one over the Bermuda Islands and the other over Eastern Canada, 
remaining stationary from March 22nd to March 27th, hoiding 
back the two storms, causing them to spend their energy over the 
Ohio Valley for five days. 

3. There was an average of 10.53 inches of rainfall at twenty 
weather bureau stations, in the White River drainage basin. 

4. Only 2.48 inches of rain fell during the first twenty-two 
days of March. 

5. An average of 8.28 inches of rain fel! between March 22-28. 

6. Within twenty-four hours 56.6 per cent. of the precipita- 
tion fell that caused the flood, or an average of 4.46 inches for the 
entire drainage basin. 

7. Flocds in the Ohio Valley are generally caused by heavy 
rainfall, melting of heavy snow, ice jams, failure of reservoirs, and 
the breaking of levees. ‘The latter four factors generally act in 
conjunction with the excessive rainfall. 

8. According to Leighton, floods in the Eastern part of the 
United States are increasing, and that the main cause for the in- 
crease is deforestation. However, in the White River valley, the 
writers think that the enormous increase of artificial drainage 
should be added to deforestation. 

9. The water table of large parts of the State is being lowered 
by the increase of artificial drainage, deforestation, the waste of 
water by cities, and the general waste of water, as at abandoned oil 
wells. 

10. Many lakes in the northern part of the State could be 
equipped with flood gates at their outlets, thus holding back much 
of the excess rainfall, permitting it to be carried away after the 
crest of the flood has passed. This would partly restore the water 
table. This would be practical for the upper Wabash region. 

11. If meters were installed to regulate the amount of water 
used in cities the waste would be reduced almost one-half. 

12. Mr. Charles Brossman has shown that only 10 per cent of 
the cities of Indiana have a sufficient number of meters to regulate 
the amount of water used. 

13. A close study of Cedar Creek in the State of Washington, 
and Queens Creek in the State of Arizona, shows that deforestation 
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increases the immediate run-off, makes the flood stages higher, 
and the low water stages lower. 

14. Deforestation causes an increase of soil erosion. 

15. Natural reservoirs on large streams tend to make the flow 
constant. 

16. Where relief and geologic structure permit, artificial 
reservoirs may be constructed, holding back part of the flood waters 
which may be used for municipal supply, power and local irrigation. 

17. Itisa demonstrated fact that irrigation in a humid climate 
will greatly increase the crops and guard against drouth. 

18.. Along much of its course White River flows two miles 
to get one. in many places a two-mile stretch of river could be 
reduced to less than a mile by making a cut-off. 

19. In many cases a series of dynamite charges could be used 
to open up the new channel instead of the expensive methed of 
dredging. 

20. Shortening the course increases the fall, which will be 
distributed up and down the channel. __ 

21. By doubling the velocity, the transporting power is in- 
creased sixty-four times. 

22. As soon as the water spreads out over the. banks it takes 
a more direct course, thus having its velocity increased. However, 
the friction is greater and tends to check the current. 

23. A meander increases in size up to a certain stage and then 
the current which has been cutting on either side of the neck meets 
and a cut-off is perfected. 

24. A cut-off generally throws the current to the opposite 
side of the stream, thus starting a new meander. 

25. Stumps, trees, hay stacks, posts, and buildings on the 
flood plain may cause the current to cut holes. 

26. Under the top soil which is from one to ten fect in depth 
is a layer of sand and gravel, which is easily moved by running water, 
causing the top soil to cave or fall in. 

27. This gravel and sand shows that the stream has been 
shifting back and forth across the valley for a long time. 

28. These beds of sand and gravel were formerly sand and gravel 
bars and mi many cases show the structure. 

29. Sand and gravel were deposited in areas up to &0 or 100 
acres, and from a few inches up to ten feet in depth. 

30. Asarule this sand was deposited upon good farming land. 

31. Silt was deposited at the junction of the two forks in 
greater quantities than elsewhere. The next largest area of silt 
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deposition was at the mouth of the Muscatatuck, on the East 
Fork. 

32. On the West Fork the loss from bank cutting must be 
as much as 100 acres per year and may be three or four times that 
amount, but not less. 

33. There was at least 7,850 acres denuded, 160 acres lost 
by bani cutting, 1,520 acres badly covered with sand and gravel, 
and 15,600 acres covered with silt. 

34. By using the statements of possibly a hundred farmers 
as to how much each of these different factors: damaged the land, 
the estimate damage to soil alone was placed at $246,500. The 
total cost of replacing the structure damaged and destroyed is esti- 
mated at $498,998. 

35. When the upper portion of the drainage basin has been 
deforested, the sediment that is derived from it and deposited on 
the flood plain is not so productive as it was before the removal 
of the forest. 

36. China uses the sediment of her great rivers to build up the 
low ground near the delta region, thus reclaiming many hundreds 
of square miles for agriculture. 

37. A great amount of the flood water is diverted by a system 
of canals into the low lying land where much sediment is deposited 
in the bottom of the canals and is later carried out upon the nearby 
fields, both enriching and building them up above the danger point 
of future floods. 

38. Considerable bottom land of the tower Mississippi River 
could be reclaimed in this manner. 

39. Railroad bridges are generally too small and restrict the 
tlow of water. 

40. The railroads that crossed the valley on trestle-work 
were not damaged. 

41. Where a bridge or part of a railroad grade was washed 
out the railroad companies have not increased the length of 
trestle-work, but have rebuilt the grade. 

42. Bank cutting is not limited to times of excessive floods, 
and can be prevented by the planting of trees, riprap, and jetties. 

43. In the stretch of river studied the greatest loss was due 
to soil wash. 

44. There has been no attempt to conserve the great amount 
of sediment that is being carried to the ocean. 

45. The flood occurred at a time of year when there was a 
minimum amount of damage to the growing crops. 
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46. The flood of August, 1875, did more damage to the growing 
crops. | 

47. The flood of 1875 and the recent March flood were about 
the same ‘n height. 

48, The Mississippi River has been brought under contro! 
to a large extent by a system of levees. 

49. No practical system of levees could have held White 
River within its banks. 

50. At Romona, where the bluffs act as levees, the water was 
twenty to thirty feet in depth over the flood plain. 

51. Groundhogs are the chief enemies of the levees on White 
River. | 

52. The valley is wide where it passes through the region of 
shales and is narrow in the limestone region. 

53. Where the valley is wide the water spread out and killed 
much wheat. Where it is narrow, much damage was done by the 
erosive power of the currents. 

54. As arule, in the parts of the cities that were flooded there 
was less disease than at any corresponding time befcre. They 
cleaned up. 


~~ 


Sgn 


ee ane THE RIO META 


Sette? 


MNOTIDAE OF rasan COLOMBIA _ 


ae RR He cy 


a We 


< 
Sey! 


sce 


Fo] 


“ Usrvpagrry Bouter, i which from tame tt 


on 


REF : 


students of the 


INDIANA UNIVERSITY STUDIES 


Nos. 23, 24, 25 BLOOMINGTON, INDIANA SEPTEMBER 5, 1914 


Pretatory Note 


The present papers form a continuation of Studies No. 16, 18, 
19, and 20. They contain preliminary accounts of new facts 
chiefly concerning the freshwater fishes of northwestern South 
America. The collections on which the papers are based were 
made by the Landon-Fisher Expedition to trans-Andean Colombia, 
the Landon Ecuadorian Expedition, and the Indiana University 
Expedition to the Meta River of Cis-Andean Colombia. 
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23. On New Species of Fishes from the Rio 
Meta Basin of Eastern Colombia and 
on Albino or Blind Fishes 
from near Bogota 


By Caru H. EIGENMANN 


Copeina metae Eigenmann, sp. nov. 


Copeina eigenmanni Regan, in part. Ann. Mag. Nat. Hist., (8), x, 393 
(Bogota). 
1325la I. U. M; type, 35 mm.; 138251 I. U. M. paratypes, 34, largest 43 mm. 
Barrigona, Rio Meta, Colombia. Coll. and Manuel Gonzales, 1914. 

Head 4; depth 5; D. 10; A. 10, rarely 11; lat. |. 22-24; eye about equal to 
interorbital, little greater than snout, a little less than 3 in the head; length 
of caudal peduncle equal to head from snout to upper angle of gill-opening; 
origin of dorsal nearer base of middle caudal rays than to head; a black spot 
on middle of anterior dorsal rays, sometimes extending to the tip of the rays; 
anal faintly margined with dark; a broad dark band from chin to caudal, 
faintly to the end of the middle caudal rays, most conspicuous and nearly as 
wide as the eye along the entire body, most intense just behind the head; a 
narrow light band above the dark band from the angle of the mouth to the 
base of the upper caudal lobe; back dusky. Markings of the sides in one 
specimen obscure. 

Regan records presumably this species from Bogota. His specimens 
were probably collected in the Meta, and some at least of those reported from 
Bogota represent the present species. 

Regan says of them: ‘‘In the smaller examples there 1s sometimes an 
indistinct dusky band on the anterior part of the body and an indication of 
a pale stripe above the dark one on the head. In the larger ones, from Bogota, 
a silvery stripe from eye to caudal fin separates a broad dark band below from 
the dark colour of the back.”’ 


con 


Otocinclus spectabilis Eigenmann, sp. nov. 


13253a. I. U. M. type, 38 mm.; 13253 I. U. M. paratypes, 9, 29-38 mm. 
Quebrada Cramalote, Villavicencio. Coll. Manuel Gonzales, 1914. 

Head to end of occipital about 2.5 in the length; depth 5.5; D. I, 7; A. I, 
5.1; eye 3.5 in snout, 7 in head, 3 in interorbital; plates 22; ventral surface 
with a large anal plate, a wider, shorter, variously shaped plate in front of 
the anal plate, plates in front of this plate variable, sometimes a series of 
three plates extending entirely across the belly, sometimes two series, some- 
times a series of three with an extra middle plate; a broad coracoid plate in 
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front of this irregular area. Ten:poral plate irregularly and imperfectly 
perforate; no adipose fin; origin of dorsal above middle of ventrals; plates 
without keels. Color of type: a dusky stripe forward from eye, joining a dusky 
stripe extending from snout to the nares; nares bounded by a dusky crescent 
behind; back faintly spotted, the spots forming obscure continuations of the 
prenasal stripe; first rays of pectoral, dorsal and anal and entire caudal cb- 
securely barred. 


Corydoras metae Eigenmann, sp. nov. 


13451 I. U. M., Type 54 mm.. Barrigona, Rio Meta, Colombia: Coll. 
Manuel Gonzales, 1914. 

Head 3.25; depth 2.33; D. I, 8; A. I, 6; plates 23; interorbital 2+ in the 
head; eye 4; snout nearly half length of head; suborhital about half length 
of eye; lower maxillary barbel just reaching gill-opening; dorsal spine equals 
length of head less opercle, base of dorsal a little greater than its distance 
from the adipose; pectoral spine very lttle shorter than head, extending 
beyond middle of ventrals; humeral shields widely separated below, not en- 
croaching on the breast or belly; a dark band across nape, through eyes to 
lower edge of head; a black band across end of caudal peduncle continued 
forward along the middle of back and expanded on the dorsal to cover the 
entire fin except the distal .4 of the last seven rays. Otherwise without 
markings. 


Albino or blind ‘‘capitanes’? (Eremophilus mutisii Humboldt). 


I have recently received three specimens of ‘‘capitanes’’ from the Rio 
Funjuelo at Usme Sur near Bogota. 

The largest measures a few millimeters over 160. It is not possible to 
give the exact number owing to the curves. This specimen is without pig- 
ment. The eye is apparent only on account of the lens and its overlying hyaline 
skin. The eye measures 2 mm. in diameter. This measurement is taken 
with the skin removed. The eye is not pigmented. 

Another specimen measures 130 mm. It is also without pigment except 
in the eye. The eye seems to be fully pigmented and measures about 2 mm. 

The third specimen measures 183 mm. The caudal and all but a small 
patch on the dersal surface of the caudal peduncle are without pigment. The 
region from the caudal peduncle to the head is pigmented, but much more 
faintly than in normal specimens and there are irregular pigment-free spots. 
The sides of the head behind the eyes are free from pigment, the dorsal surface 
of the head and snout are again pigmented. The eye is normally pigmented 
and measures a little less than 2 mm. 

These specimens seem to be in all respects except the color identical with 
the normal Capitan. 


(Contributions from the Zodlogical Laboratory of Indiana University, 
No. 140.) 


24. On New Species of Fishes from Colombia, 
Ecuador, and Brazil 


By Cart H. EIGENMANN and ARTHUR HENN 


Rhoadsia minor Eigenmann and Henn, sv. nov. 


Tyce 95mm. I. U. M. 13419. 

Paratypes, 3, 98-104 mm.; 88, 10-59 mm., I. U. M. 13420. 

Mindo, Province of Pichincha, Ecuador. Rio Blanco of Rio Esmeraldas 

system, elevation 4,000 feet. Coll. Arthur Henn. 

Head 3.8; depth 2.8-3; D. 11; A. 28-30; scales 9-15 + 25-8; eye 1.2-1.4 in 
snout, 3.8-4 in head and 1.3-1.6 in interorbital in mature specimens. Gill 
rakers 10 + 14. 

Slender, compressed; profile oblique to end of occipital process, thence 
arched to dorsal. Predorsal area narrow, without a median series of scales, 
those of the two sides overlapping. Occipital process elongate, with five or 
six scales along its side. 

Dorsal placed shghtly in advance of middle of entire length, fourth and 
fifth rays longest, reaching to caudal base; adipose well developed; origin 
of anal under last rays of dorsal, 4th to 7th rays prolonged forming an anterior 
lobe; pectorals just to ventrals, the latter overlap considerably on the anal. 

Seales regularly imbricate, lateral line developed on first 14 or 15 scales, 
caudal naked, one or two inconspicuous rows of small scales developed on 
about the first ten rays of the anal. 

Teeth and maxillary greatly modified in development. Maxillary in 
young without teeth; on the premaxillary a series of five-pointed or six-pointed 
incisors, opposing identical incisors in the mandible. Maxillary in mature 
specimens elongate, slender, reaching below vertical from posterior margin 
of the orbit. Maxillary teeth in mature specimens consist of 13 conical spike- 
like incisors arranged along the anterior margin in addition to two tricuspid 
incisors near the premaxillary symphysis. Teeth of the premaxillary in two 
series, an outer series of one or two conical cusps in each premaxillary; these 
have no opponents in the mandible but simply protect downwards and out- 
wards from the snout. An inner series of five tricuspid incisors in each pre- 
maxillary interlocking with the incisors of the mandible. In each ramus of 
the mandible are ten teeth, the two innermost are conical and recurved, then 
three conical; the first is vertical, the outer two slant forward. At right 
angles because of the square mouth are five tricuspid incisors meeting their 
identical opponents in the premaxillary. 

Exact field notes of color were not preserved. Coloration in life brilliant, 
the anal a combination of bright red and yellow, dorsal paler yellow, an oblong 
or deltoid spot of bright black in the mid-lateral line below the last rays of 
the dorsal. This is often produced as a straight line to the base of the caudal. 
Very young specimens possess a circular spot on the caudal base. This be- 
comes obsolete with age and is lost when 40 mm. is attained. There is no 
indication of the lateral subdorsal spot below 28 mm. An obscure dark 
oval, humeral spot behind operculum followed by a vertical bar. Upper part 
of opercle silvery white, lower part deep black. 
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Closely related to R. altipinna Fowler of the Chimbo-Chan Chan basin of 
the Guayas system of Ecuador. R. altvpinna is a much deeper and larger fish 
occurring probably not higher than the type-locality below Bucay, at an alti- 
tude of about seven or eight hundred feet. Rk. minor is a dwarf mountain 
form from over 4,000 feet. 

R. minor is distinguished by its lesser depth, the relatively feeble den- 
tition, more forward position of the dorsal and size. Scarcely any difference 
in number of scales. In mature specimens of Rhoadsia the maxillary extends 
to below the posterior margin of the eye. FR. minor is mature when 95 mm. is 
attained and R. altipinna at 140 mm. A corresponding relation exists at all 
stages in the development of the maxillary. Among _ specimens of 40 mm. 
in R. minor the maxillary extends below the vertical from the anterior corner 
of the orbit. In R. altipinna the maxillary is more slender and extends but 
slightly beyond vertical from posterior nares. In specimens of 56 mm. R. 
minor has the maxillary reaching vertical from anterior third of eye; in R. 
altipinna the maxillary reaches vertical from anterior corner of orbit. At 
95 mm. R. minor is mature; R. altipinna has the maxillary reaching nearly 
to the suture between the first and second suborbitals. 

“From small, crystalline brooks of the Rio Blanco at Mindo at an elevation 
(Reiss and Stiibel) of 4,136 feet. Mindo consists of the large hacienda San 
Vicente, situated in the extremely humid sub-tropical forests of the western 
folds of Mt. Pichincha, draining to the Rio Esmeraldas. 

‘“A brillant little fish, locally known as ‘doradillo’ (little gilded one). 
IT also heard of this little jewel, when in the hot dry valley of the Chota of 
Northern Ecuador, near the irrigated sugar plantation ‘Cabuyal,’ here at 
an elevation of some 4,900 fect.’’ 


Hemigrammus barrigonae Eigenmann and Henn, sp. nov. 

Type, 41 mm., 13423 I. U. M.; paratypes 65 specimens 25-43 mm., 13424 I. 
U. M. Barrigona, Rio Meta. Coll. Manuel Gonzales. 

Head 4; depth 2.6-8; depth of caudal peduncle 9-10; D. 11; A 24-25. 
Seales 33-35 in a longitudinal series, about 11 in a transverse series. De- 
velopment of scales with lateral line pores extremely variable and not even 
equal on both sides of the same specimen. Usually a continuous series of 
at least 14 scales with pores, thence lateral line discontinuous; pore usually 
developed on last scale in the series. One specimen has the lateral line 16+ 
3+1+11+2, (the underlined numerals represent scales with pores). Another 
has 17+6+2+4+2+8. A specimen of 41 mm. has the lateral line 17+1442 
on the left side and 16+18+1 on the right side. Of others, one, 34 mm. has 
respectively 24+8+3 and 20+8-+7; one, 37 mm. has 15+19 and 16+18; and one, 
42 mm., has 24+5-+5 on the left and 24+7+3 on the right side. The lateral 
line is developed on the seventh transverse series of scales. Scales in the 
type are 6-16+18+1-4. Eye 2.6 in head, about equal to or slightly greater 
than the interorbital. 

Compressed, rather deep, caudal peduncle slender; predorsal area arched 
or rounded with a variable median dorsal series of scales, from 9 to 12 (usually 
10); preventral area rounded, with an ill-defined median series of about 12 
large scales. Occipital process about 5 in the distance from its base to the 
dorsal, bordered by three scales. Skull convex; fontanels moderately large; 
second suborbital in contact with the preopercle behind. 

Mouth terminal; snout blunt, about one-half the eye; maxillary short, 
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about three-fourths the length of the eye. Premaxillary with three tricuspid 
in the outer row and five five- to six-pointed teeth in the inner row. Maxillary 
with four or five minute six-pointed teeth visible only in preparations. Man- 
dible with four or five six-pointed incisors in each ramus, their tips flaring 
outwards. Caudal scaled over one-third of the basal lobe. Gill-rakers 7+6. 

Origin of dorsal about equidistant from snout and base of middle caudal 
rays, its height 3.5 in the length. Origin of anal on vertical from last ray of 
dorsa!, fourth to sixth rays elongate forming an anterior lobe, its height about 
4.7-5 in the length, two large scales overlapping on the anterior margin. 
Caudal deeply forked, its lobes about equal to the height of the dorsal; 
pectorals do not reach the ventrals, the latter just overlap on the anal. 

General coloration light olivaceous; operculum, cheeks and snout under- 
laid with bright silvery. Top cf head dusky, no predorsal median line. A 
broad horizontal lateral stripe from the hind margin of the operculum to the 
caudal base, here expanded to form an ill-defined oval caudal spot. An in- 
distinct humeral spot is overlaid by this lateral stripe. A conspicuous band 
of dark along the entire anal base, outer margin of anal sometimes tipped with 
this color. Fins, otherwise without color. 


Hyphessobrycon metae EKigenmann and Henn, sp. nov. 


Type, 34 mm. 13421 I. U. M.; paratypes, 66, 16-835 mm. 13422 I. U. M. 
Barrigona, Rio Meta. Coll., Manuel Gonzales. 

ead 3'5-4, equal. to depth .at ‘origm.of dorsal; D. 11; A. 19-23, 
3, 2¢, 41, #2, 48, (the denominator represents the number of individuals) ; scales 
about 30 in a longitudinal series, 10 in transverse series; pores developed on 6 
(rarely 7) scales; 9 or 10 scales between occipital and dorsal origin; scales 
5-6-+24-4; eye 2.3-2.6 in head, about equal to interorbital; caudal peduncle 
about equal to eye and 1.2 in its own depth. 

Slender, compressed; predorsal area rounded with a median series of 9 
or 10 scales, preventral area rounded with a median interpolated series of 
small (6) scales. Occipital process 6 in the distance from its base to the 
dorsal, bordered by 2 or 3 scales, interorbital shghtly convex; fontanels very 
large. First and second suborbitals leaving a high naked margin behind and 
below. Mouth blunt, terminal; maxillary five-sixths the length of the eye. 
Premaxillary with three or four narrow tricuspid or broadly conical teeth in 
the outer row, five three to four-pointed teeth in a second series, an inner 
series of very small tricuspids or broadly conical teeth immediately behind 
them. Maxillary with two small tricuspids and one conical tooth, mandible 
with four strong three to five-pointed incisors in each ramus followed by about 
seven minute conical or recurved teeth on the sides. Gill rakers 6++5, short 
and strong. : 

Origin of dorsal about equidistant from snout and base of middle caudal 
rays, its height 3.2 to 3.5 in the length; adipose well developed; height of anal 
lobe 4 to 5 in length of fish. Caudal deeply forked, its lobes equal, about 
4.5 in entire length. Anal origin slightly behind vertical from last dorsal 
ray; pectorals reach beyond ventrals; ventrals to beyond anal origin. 

An obscure dusky, humeral spot, operculum underlaid with a dusky vertical 
semi-lunar area; top of head deep black produced into a line from occiput to 
dorsal. A narrow intense lateral stripe from upper margin of operculum to 
below last dorsal rays, broadening here to form a heavy broad black band on 
the caudal peduncle and an oblong caudal spot, the latter produced as a triangle 
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to the tips of the middle caudal ravs. Scale margins above lateral stripe 
outlined with dusky, below heavily sprinkled with chromatophores. Bases 
of caudal lobes in life evidently tinged with deep red. 


Bryconamericus novae Kigenmann and Henn, sp. nov. 


Type, 56 mm., 3568a C. M.; paratypes 9, 30-57 mm. 

3568b-j C. M. 3, 40-50 mm., 13308 I. U. M. 

Below Cachoeira da Velha near Piabana, Rio Novo of Rio Tocantins, 
Lower Amazon basin, Coll., J. D. Haseman. 

Allied to B. hyphessus differing in being less elongate, having the dorsal 
profile more arched and having an additional row of scales below the lateral 
line. Possibly identical with B. diaphanus (Cope). 

Head 4; depth 3.2-3.6; D. 10; A. 18-20; scales 4-36-3; eye 2.4, a little 
greater than the interorbital. 

Gill rakers 6+5, those of the upper limb minute. 

Slender, compressed, dorsal and ventral profiles equally but only shghtly 
arched; preventral area rounded without a regular median series of scales; 
postanal area rounded with 6 median scales; predorsal area with a median 
series of about 10 scales. 

Occipital process short, about one-seventh of the distance from its base 
to the dorsal, bordered by two seales on the sides; interorbital flattened or 
slightly convex; frontal fontanel triangular, as wide as the parietal and two- 
thirds as long as the parietal without the occipital groove. 

Snout blunt, lower jaw not extending beyond upper; maxillary slender, 
extending to suture between first and second suborbitals, its length four-fifths 
that of the eye; cheeks not very wide, covered by the expanded second subor- 
bital, the anterior angle of which is overlapped by the first suborbital. 

Maxillary with two or three minute tricuspid teeth in the inner angle 
near its symphysis with the premaxillary. Three to six conically tricuspid 
teeth in the first row or outer series of the premaxillary, the second or tooth 
next the symphysial tooth and the fourth are set back. These teeth are variable 
in number; there may be four on one ramus and five on the other or as in the 
type, six on the right ramus and three on the left. Inner series of premaxillary 
of four three or four-pointed teeth. Mandible with four large five-pointed 
teeth and a variable number of small tricuspids on the sides. 

Seales cycloid, regularly imbricate, without interpolated or omitted 
scales; anal sheath of a single row of bifid scales on the base. Fourth lateral 
series or series above lateral line horizontal, of large scales, their vertical 
height about three-fourths that of eye. Laterai line decurved, parallel with 
the row of scales below it. 

Dorsal origin about equidistant from tip of snout and base of middle 
caudal rays, height of its longest ray about 4.5 in the length; anal origin 
one scale behind vertical from last dorsal ray and equidistant from base of 
pectoral and base of caudal. Ventrals shorter than the pectorals, not reaching 
the anal. Pectorals barely reach ventrals, their length equal to the head 
minus the snout. 

Straw colored, top of head darker but without a predorsal line; a broad 
postdorsal color band to caudal base. Cheeks and operculum bright silvery; a 
broad horizontal silvery lateral stripe just above the lateral line, terminating 
in a dusky caudal stripe or spot on caudal peduncle and base. A faint vertically 
elongate humeral spot under the third and fourth scales of the lateral line. 


(Contributions from the Zoélogical Laboratory of Indiana University, 
No. 141.) 


25. The Gymnotidae of Trans-Andean Colom- 
bia and Ecuador 


By Cart H. EIGENMANN and Homer G. FiSHER 


Ellis (Mem. Carnegie Mus.. VI, 19138, pp. 109-195, plates XV-X XIII), 
gives a detailed account of the known distribution, synonomy, and bibliog- 
raphy of the Gymnotidae. It appears that four species of this family, Gym- 
notus carapo Linnaeus, Sternopygus macrurus (Bloch and Schneider), Higen- 
mannia virescens (Valenciennes), and Hypopomus brevirostris (Steindachner), 
have been recorded from the area under consideration and from Central America 
to the north of it. These four species are more widely distributed than any 
other Gymnotids. They are the only species found in the Rio San Francisco 
and they are ail found in the Orinoco river or in Guiana, in the Amazon, in 
Uruguay or Southeastern Brazil, and in the La Plata basin. 

Gymnoltus carapo reaches the farthest north, being found in the rivers 
and lakes of both slopes of Guatamala. It has recently been recorded from the 
Rio San Juan of Trans-Andean Colombia by Regan (Ann. Mag. Nat. Hist. 
(8) XII, 1914, 466). 

Sternopygus macrurus was recorded by Steindachner from the Magdalena 
(Fisch-f. Magdalenen Str., 1878, p. 53, pl. XIV, fig. 1) and from Guayaquil 
(Fisch-f. Cauca and Guayaquil, pp. 36 and 50, 1880). It has been taken several 
times since then at Guayaquil, and is recorded by Regan J. c. from the Rio 
Condoto of the San Juan basin. 

EHigenmannia virescens was recorded by Steindachner (Fisch-f. Mag- 
dalenen Str., 1878, p. 55. pl. XIV) from the Magdalena, from the Mamoni at 
Chepo (Flussf.-Sttdam. I, 1879, p. 21), from the Cauca, (Fisch-f. Cauca and 
Guayaquil, 1880, p. 36), and Baranquilla on the Magdalena (Denk. Akad. Wiss. 
Wien, LXXII, 1902, p. 147). 

Hypopomus brevirostris was recorded by Steindachner from the Cauca 
(Fisch-f. Cauca and Guayaquil 1880, p. 30). 

Recently a fifth species, Sternarchus rostratus, has been recorded by 
Meek and Hildebrand (Field Museum Pub., 166, 1913, p. 85) from the Tuyra 
basin on the Pacific slope of Panama. 

During the last two years large collections of Gymnotids were made by 
Kigenmann, January to April, 1912, in the Magdalena, Cauea, Dagua, San 
Juan and Atrato rivers; by Chas. Wilson, January to March, 1913, in upper 
San Juan basin and in the Atrato basin; by Arthur Henn, 1913, in the lower 
San Juan and its tributary the Calima and in the lowlands of western Ecuador; 
and by Henn and Wilson in the lower Patia basin. It is the purpose of the pres- 
ent paper to report on these collections. 
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1. Sternarchus leptorhynchus Ellis. 


Of this species, hitherto known only from the Essequibo basin of British 
Guiana, one specimen 130 mm. (5593a C. M.) was taken by Henn in a small 
creek near the mouth of the Calima, and one specimen 209 mm. (13374 I. U. M.) 
was taken by Eigenmann at Cordovainthe Daguariver. Both of these locali- 
ties are on the Pacific slope of Colombia. 


2. (?) Sternarchus rostratus Meek and Hildebrand. 

Sternarchus spurrellii Regan, Ann. and Mag. Nat. Hist.,(8), XIV, 1914, p. 32. 
13376 I. U. M. 5595a-c C. M. 179-218 mm. Girardot. Coll. Eigenmann. 
13377 I. U. M. 5596a C. M. two, 203 and 304 mm. Apulo. Coll. Gonzales. 
13378 I. U. M. 5597a-d C. M. eight, 94-182 mm. Cartago. Coll. Eigenmann. 
13379 I. U: M.-5598a-e-C: M.. five,.. 119-155 “mm ..) -@aucarate Calin Coll: 

Eigenmann. 

Head 5.3-6.5 in length to end of the anal; depth 1.1-1.3 in the length of 
the head; A. 151-175; snout 2.3-2.7 in the length of the head; eye 3-6.1 in 
the interorbital, 4-11.5 in the snout, 9-21 in the length of the head depending 
on the age; width of head 2-2.7 in the depth. 

Evenly dotted or marbled, somewhat darker dorsally, a narrow, indistinct, 
light stripe along the median dorsal line from the end of the snout, disappearing 
on the posterior fourth of the body. 

This species, if it is identical with Meek and Hildebrand’s species, is 
found in the Magdalena basin of the Atlantic drainage and from the Tuyra 
basin of the Pacific slope. 


3. Sternarchus mariae! Eigenmann and Fisher sp. nov. 


5594 C. M. Type, 201 mm. Girardot. Coll. Eigenmann. 
13375 I. U. M. Paratype, 273 mm. Apulo. Coll. Manuel Gonzales. 
Head 7.1 type, (6.3 paratype) in the length to the end of the anal; depth 
.92 type, (.94 paratype) in the length of the head; anal rays 173 type, (176 
paratype); snout 2.7 type, (2.5 paratype) in the length of the head; eye 5.5 
type (5.7 paratype) in the interorbital, 5 type (6 paratype) in the head; width 
of head 2.4 type (2.5 paratype) in the depth. | 
Head decurved; gape reaching to vertical from the eye; ground color 
light buff, body closely pigmented with minute dark chromatophores, much 
more abundant dorsally. An uninterrupted whitish streak along the median 
dorsal line from the end of the snout to the base of the caudal. 


4. Hypopomus brevirostris (Steindachner). 


Hypopomus occidentalis Regan, Ann. and Mag. Nat. Hist., (8), XIV, 1914, 

p. d2. 

13380 I. U. M. 5601la-e C. M. ten, 86-145 mm. Soplaviento. Coll. Eigenmann. 

13381 I. U. M. 5599a-c C. M. six, 83-162 mm. Manigru. Coll. Wilson. 

13382 I. U. M. 5600a-b C. M. five, 82-128 mm. Truando. Coll. Wilson. 

13383 I. U. M. 5604a-b C. M. five, 50-168. Small creek near mouth of Rio 
Calima. Coll. Henn. 

5602a-b C. M. two,.90 and 98 mm. Raspadura. Coll. Wilson. 

5603a C. M. one, 91mm. Quibdo. Coll. Wilson. 

13384 I. U. M. 5605a C. M. three, 50-168 mm. Rio Calima near Boca del 
Guineo. Coll. Henn. 


1. For Brother Apolinar Maria, director of the Natural History Museum of Bogota. 
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5. Gymnotus carapo Linnaeus. 


13385 I. U. M. 5606a-b C. M. four, 142-306 mm. Small creek near mouth of 
Calima. Coll. Henn. 
138386 I. U. M. 5607a-b C. M. four, 75-184 mm. Truando. Coll. Wilson. 


6. Sternopygus macrurus (Bloch and Schneider). 


5608a C. M. one, 191 mm. Cordova. Coll. Eigenmann. 
5609a C. M. one, 111 mm. Cauca at Cali. Coll. Eigenmann. 
13387 I. U. M. 561la-e C. M. six, 59-306 mm. Small creek near mouth of Rio 
Calima. Coll. Henn. 
18388 I. U. M. 5612a-c C. M. seven, 29-251 mm. Rio Calima near Boca del 
Guineo. Coll. Henn. 


13389 I. U. M. 5610a-c C. M. eleven, 143-266 mm. Istmina. Coll. Eigenmann. 

13390 I. U. M. 5613a-c C. M. six, 204-499 mm. San Juan at mouth of Rio Mun- 
guido. Coll. Henn. 

13391 I. U. M. 5615a C. M. two, 443 and 471 mm. Calamar. Coll. Eigenmann. 

13392 I. U. M. one, 288 mm. Rio Magui. Coll. Henn. 

13393 I. U. M. two, 71 and 74mm. Manigru. Coll. Wilson. 

13394 I. U. M. 5614a-e C. M. 31, 282-700 mm. Guayaquil Market. Coll. Henn. 

13395 I. U. M. one, 264mm. Raspadura. Coll. Wilson. 

13396 I. U. M. two, 284 and 251 mm. Rio Telembi. Coll. Henn and Wilson. 


13397 I. U. M. 5614a-d C. M. eight, 188-453 mm. Soplaviento. Coll. Eigenmann. 
13398 I. U. M. 5618a-e C. M. six, 121-399 mm. Cartago. Coll. Eigenmann. 
5617a-b C. M. two, 271 and 311 mm. <Aovulo. Coll. Gonzales. 
50619a C. M. ons, 72mm. Villavicencio. Coll. Gonzales. 
5621a-b C. M. two, 484 and 531 mm. Puerto del Rio. Coll. Eigenmann. 


This is the only species of the family found in Western Ecuador. 


7. Eigenmannia virescens (Valenciennes). 


13399 I. U. M. two, 242 and 414mm. Barbacoas. Coll. Henn & Wilson. 
13400 I. U. M. two, 219 and 385 mm. Rio Magui. Coll. Henn. 

13401 I. U. M. one, 224mm. Boca del Certegui. Coll. Wilson. 

13402 I. U. M. one, 145mm. Manigru. Coll. Wilson. 

13403 I. U. M. 5620a-} C. M. 87, 76-270 mm. Calamar. Coll. Eigenmann. 
13404 I. U. M. 5625a-g C. M. eleven, 102-289. Puerto del Rio. Coll. Gonzales. 
13405 I. U. M. 5623a C. M. two, 207 and 286. Apulo. Coll. Gonzales. 

13406 I. U. M. 5624a C. M. two, 185 and 222 mm. Girardot. Coll. Eigenmann. 


13407 I. U. M. 5622a-0 C. M. 136, 46-277 mm. Soplaviento. Coll. Eigenmann. 
13408 I. U. M. two, 241 and 270 mm. Patia between Magui and Telembi 
Coll. Henn. 
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Purpose and Scope 


THE purpose of this study is, first, to establish a fact basis 
for the consideration of vocational education and the development 
of vocational schools and courses in Indiana; second, to serve as 
a reference and compendium of information concerning the people 
of the State and their occupations; and, third, to isolate specific 
problems requiring further study and investigation. 

The facts herein recorded may be used as a basis for determin- 
ing the general content of courses in elementary industrial art, 
pre-vocational courses in agriculture, industry, commerce, domestic 
and personal service, and vocational courses in ‘‘constant’’ occupa- 
tional pursuits in the State. Since the occupational data concern 
the State as a whole, the facts are useful only in a general way 
for determining the specific day, part-time, and continuation voca- 
tional courses adapted to local communities. 

As a compendium of information, it records the population 
facts of number, sex, age, residence in rural and urban com- 
munities, nativity, and illiteracy. It also records occupational 
facts showing actual and relative distribution of workers in the 
nine groups of occupations, the specific pursuits in each of the 
nine groups, together with the number of males and females so 
engaged, the number of boys and girls, youths, men, and women 
in each pursuit, and the number and percentage of skilled, un- 
skilled, and semiskilled workers in the industrial occupations as 
well as the number of helpers and apprentices. Concerning manu- 
facturing establishments, it records the number and distribution 
of factories in places of various sizes, an enumeration of the 
types of factories on the basis of the product, the number of 
males and females employed in each of the types of factories, the 
amount of wages paid workers, and the value of the manufactured 
products. The manufacturing enterprises in which Indiana ranks 
first, second, and third, compared with all States in the Union, are 
also specified. 
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The scope of the data is revealed by briefly stating the present 
status of the clothing industries in Indiana as recorded in the 
study. The clothing industries are grouped under the manu- — 
facturing and mechanical pursuits, which, compared with the num- 
bers employed in the eight other group occupations, rank second, 
there being 310,402 males and females so engaged, or 29.9 per 
cent of the working population of the State. In the manufactur- 
ing and mechanical pursuits, the manufacture of clothing ranks 
third on the basis of total number employed, there being 3,565 
males and 24,019 females. It is seen that over 80 per cent of the 
workers in this industry are females. The specific clothing pur- 
suits in Indiana include dressmaking, employing 3 males and 
13,469 females; sewing-machine operating, 165 males and 4,356 
females; millinery, 96 males and 4,210 females; tailoring, 2,243 
males and 756 females; suit and coat making, 315 males and 193 
females; hat making, 184 males and 19 females; also 104 male and 
149 female laborers, 504 male and 651 female semiskilled operatives, 
and 1 male and 216 female apprentices. Of all those engaged in 
the clothing industries in Indiana about 918 of each 1,000 workers 
were skilled, 64 semiskilled, and 9 unskilled, together with 8 
apprentices. 

Concerning clothing manufactured in establishments or factories _ 
it is noted that 4,073 workers were engaged in manufacturing 
men’s clothing, including shirts, that their wages* amounted to 
$1,305, and that the value of the product* was $8,029; 1,933 were 
engaged in manufacturing hosiery and knit goods, receiving $687 
in wages, the value of the product being $2,502 ; 1,582 were engaged 
in manufacturing cotton goods, receiving $478 in wages, the prod- 
uct being worth $2,502; 129 engaged in manufacturing women’s 
clothing, receiving $449 in wages, the product being worth $2,058 ; 
776 engaged in manufacturing woolen and worsted goods, receiv- 
ing $293 in wages, the product being worth $1,570; 468 engaged 
in manufacturing boots and shoes, receiving $159 in wages, the 
product being worth $978; and 166 engaged in making millinery 
trimmings and lace, receiving $59 in wages, the product being 
worth $538. On the basis of the value of the manufactured prod- 
ucts, the clothing industries ranked below the tenth. 

Concerning the number of boys and girls under 16 engaged 
in the clothing industries, there were no boys reported as so 
engaged, but 589 girls were reported employed as follows: 99 
dressmakers’ apprentices, 8 dressmakers, 319 sewers and sewing- 


*Wxpressed in thousands throughout this section. 
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machine operatives, 88 milliners, and 75 tailoresses. The specific 
clothing pursuits of women between the ages of 21 and 44 years 
and over 44 years are also recorded. 

The two problems isolated for further study are, first, that of 
deriving and establishing a simple method by which local school 
authorities may ascertain the number and distribution of workers 
in the various occupational pursuits, and the age, sex, nativity, 
education, and educational deficiencies of these workers; second, 
that of detailed occupational analyses in terms of knowledge and 
skill required, etc., in these industrial pursuits: coal mining, 
marble and stone quarrying, slaughtering and meat packing; the 
chemical industries, manufacturing sewing-machines, automobiles, 
railroad cars and car parts, wagons, carriages, and agricultural 
implements. 

The facts contained in the study were derived from the reports 
of the 1910 United State census, particularly from volumes one 
and two (‘‘Population’’), volume four (‘‘Occupations’’), and 
volume six (‘‘Agriculture’’), and volumes eight, nine, and ten 
(‘“‘Manufacturers’’). Though the facts contained in these reports 
were derived in 1909 and 1910, it is thought that, in the main, 
they are relatively true for 1914, since changes in population, 
occupations, ete., have been in degree rather than in kind. 

In this connection, however, several facts should be suggested. 
In 1913 the section of the Indiana school law concerning com- 
pulsory education was modified so that now working permits may 
be issued only to youths over 14 years of age who have completed 
the fifth grade, and all youths between the ages of 14 and 16 
must be either attending school or profitably employed. This 
change in the law may have reduced the total number and per- 
centage of boys and girls under 16 years of age profitably em- 
ployed. Also, in all probability at the present time the number 
and percentage of residents in urban communities has increased 
so that now the population of Indiana is evenly distributed be- 
tween the eities and the country. The number and percentage of 
workers engaged in industrial pursuits has also probably increased 
since 1910. The number and percentage of women in industry, 
trade, transportation, and public service has also probably in- 
creased. The-manufacturing of automobiles and parts has also 
assumed a degree of greater importance since 1910. 

In scope, the occupational Information pertains to the State as 
a whole and State distributions, percentages, averages, etc., must 
not be apphed alike to cities, towns, villages, and rural districts. 
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Thus, while for the State as a whole about 270 of every 1,000 females 
between the ages of 16 and 20 were profitably employed in wage- 
earning pursuits, this number and distribution are incorrect for 
both the cities and the rural districts, smee in Indianapolis about 
530 of every 1,000 females between 16 and 20 were profitably 
employed, whereas in country towns the number was much lower. 

It is thought by the writer that the number of apprentices and 
helpers, as distinguished from laborers and semiskilled operatives, 
was not correctly measured by the census enumerations, and also 
that the distribution of industrial workers into skilled, semiskilled, 
and unskilled groups may be questioned, since there are as yet no 
clearly defined standards for this differentiation. 

For those not wishing to read the entire bulletin, the material 
is so arranged that the condensed facts may be ascertained by 
reading the ‘‘ Abstract and Summary’’ and ‘‘ Deductions Relative 
to Education.’’ 


Abstract and Summary 


CHAP. I. FActs CONCERNING THE PEOPLE OF INDIANA 


§1. Population and State Rank. The population of Indiana in 
1910 was 2,700,816, and the State rank was ninth. 


§2. Interstate Migration. Indiana has lost in population through 
interstate migration. 

Up to 1910, there were living of those born in Indiana, 2,805,517, but 
of this number’ only 2,031,345 were residing in Indiana. This loss amounts 
to 774,171 persons. However, natives of other States to the number of 
501,420 moved to Indiana, reducing the net loss to 272,751, or 7.8 per cent. 


§3. Distribution of Residents in Rural and Urban Communities. 
During the last thirty years the rural population has decreased and 
urban population has increased so that in 1910, 57.6 per cent of the 
people lived in the country and 42.4 per cent lived in places of over 
2,500 inhabitants. ; 

Indiana, while gaining substantially in population from 1889 to 1910, 
lost in rank from sixth to ninth place, and the rate of increase during the 
same period lowered from 18.1 per cent to 7.3 per cent. From 1890 to 1910 
the percentage of rural population decreased from 73.1 per cent to 57.6 per 
cent, and the urban population increased from 26.9 per cent to 42.4 per 
cent. The absolute number of residents in rural places was 5.1 per cent 
less in 1900 than in 1910, while, during the same period, the absolute gain 
in urban places was 30.5 per cent. In 1914 the number of residents in 
Indiana was doubtless evenly divided between rural and urban commu- 
nities. 

The greatest increase in population from 1890 to 1910 occurred in 
places from 10,000 to 25,000 inhabitants, and in places of this size 12.6 
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per cent of the people resided in 1910, a percentage greater than in other 
classes of places save the rural. 

From 1900 to 1910 the number of places having a population or 10,000 
to 25,000 increased from fourteen to twenty; those having from 5,000 to 
10,000, from twenty-three to twenty-six, and those having 2.500 to 5,000 
decreased from thirty-eight to thirty-seven. Aside from rural commu- 
nities, the class of places where the greatest percentage of people resided 
was the 10,000 to 25,000, the percentage being 12.6 per cent, a gain of 3.9 
per cent over 1900, and 6.0 per cent over 1890. 

$4. Colored and White Residents. Considering the State as a 
whole, colored residents constitute but 2.2 per cent of the entire population. 

In 1910 over 97 of every 100 inhabitants were native white born, and 
only two of every 100 were native colored born. Though from 1890 to 1900 
the colored population increased 27.2 per cent as compared with an in- 
crease of 14.5 per cent of whites, from 1900 to 1910 the colored increase 
was only 4.9 per cent and the white increase 7.4 per cent. 

§5. Native and Foreign Born Residents. Considering the State as 
a whole, but 5.9 per cent of the inhabitants in 1910 were foreign born. 

In 1890, 93.3 per cent of the residents in Indiana were native born, 
and in 1910 the percentage was 94.1, leaving 5.9 per cent foreign born in 
1910 as compared with 6.7 per cent in 1890. 

Of the 159,322 foreign born whites in Indiana in 1910, 111,396 lived in 
urban communities and 47,926 in rural communities. 

There are a sufficient humber in the following places to constitute a 
real educational problem : 


IGA CHANEY OOS 4:5) 5 5 ateneile: Gleses ieee cans 19,767 MRerRe UE alent icueose ae oe a otis vos 3,796 
SOwiila JBCINCE 3 6'5 seeraa Sia oabuo on 13,420 TGakbary eb betes cee stcseae pany seneen: este 2,019 
NSC MICAS Osc sics as eke ow on 10,295 TWA D OTE CR anew erence ee: 1,954 
(CANIS Peet omnes elk ine hele Bee 8,242 IMGESIMEN YUEN Goo ao wiceue one dG © 1,803 
JENOIELE. AV EVN VANE) 5 ten ona a ester ee ae 7,204 EOWA Geter caster errsmUeN sae: <aretn te 1,636 
SMTA OTN TPS e se wee ls 5,553 TE OGANIS WOT Mei ae ose ems niente 1,405 
MCI Sam Citye er ae. ee 4,528 IRAE] aOAOPIKOl Aes ots Goo ooo a abeie 
AVIS VAN Ore ei ree ek) eos 4,462 AINGIERS OMG. pr ceoea eee anton 977 


Foreigners are now coming to Indiana in greater numbers from Hun- 
gary, Austria, Russia, and Italy than formerly. 

In 1890, 88 per cent: of all foreigners in Indiana were from Germany, 
Ireland, England, Canada, Sweden, and Scotland; in 1900 this percentage 
had decreased to 83, and in 1910 to 68. On the other hand, in 1890 only 
1 per cent were from Hungary, Austria, Russia, or Italy, while in 1900 the 
percentage had increased to about 6 and in 1910 to 27. 

$6. Illiteracy. Illiteracy in Indiana has been reduced from 4.6 per 
cent in 1900 to 3.2 in 1910. More illiterates reside in rural than urban 
communities. 3 

Of the total number of illiterates in 1910, 28.458 lived in cities and 
37,728 in the country. 

In the following cities more than 500 illiterates resided in 1910: 


Har cliteamian Oliispeyes ns Se ed 5,874 Miaehioalnen City ses one ees «cee 908 
IBS (ClaiCayexoy: hi) Gen seam noe i SOG SRernesiEaubG ia or cer ee air SOS 
LVM VAIO R Il sy co ee e e 1.938 EL an OMCs ee ere cues i) eee 720 
GIBITESY.” co ti BAG epee ene et mer aes ,390 VAR GI etree ol tones ede Lk oa Sa 605 
SOURIS CMG ess iciciels eee ee ays ue Os 1,405 IN@iw: Allibaimivan exec as te. Doprcrthe ose 550 


ROT ENVAN Gites, Soe aS orlea lohsr edhe os re Patty, 
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In the following counties more than 500 illiterates resided in 1910: 


INIT OU Pe Reeth Nh mE are ea ne 1,766 
SAL tMOLOMC Wissel oasis oie ie coe T9G 
CASS ERE Aer Seay egal ace Raber tele 644 
(QU IGA Ley ERI oad ibs nin EEO eae cienearh | San eae atts 911 
GUase 5 OMAR ae ea Slae Manifest er oii 1,012 
@rarwekOrGie er, severe ncaa een ee 658 
DAVIESS) Suite ealeren sess a cree enh oto cae 6387 
ID Yes ifs neernn epee eee wean Ae ertama nore, os 988 
TDA eas Hel casei can Tae ene Senn Coc tain nS 697 
ND Kohi (6 Pipnie sets reer h ae ieas ouNES welt ramet 730 
Gab SO Mears eral as eee ca eae scenery 981 
Gar Baas aise ae ee ear eer ene Saray coset, Ala 1,274 
GLCCIC His AE Ay BrCo in | aie pia Aaa psig atu 1,247 
ELAELIS Olas ied hes ee ee Pea 619 
Lemay: Weis sac ice ape ate een eeu ee 509 
OWA ita cche were ah cis ete: 581 
CES OT aREN Ses ie sig pelea eet erom kee ss 761 
NCMETS Olea ates Sanwa Le here ee eee es ee 537 
1G YG. Greta Pant Margarine ua ty rin pe ea 1,086 
ISOSCIUSK OM ee Se onan Nee ae ee 504 
D2 Aster eee TE es NE aR ant oe Sela ee 6,065 
ap OBUCMEA  re tcc eRe ieee oh eee 1,606 


OGHAP. II, 


ha wr ene? vase ee ees 1,106 
Madison’ ?)\icnui Re ne Oneal 5G 
IMD LOTS 2 os sy Rae Sat rem a a 6,563 
AW Giz wach Memento Bia top NGN 520 
Monroe 3. 22 Fi Nepean 888 
Morgans eis oeli Ame aie apie nae 546 
ORANGE ec On a ener eet 566 
d Sosy Ue SMR aR EEE en arte thy Sain SA aia Valdes 637 
Perry ee. Ce eee cae ee 733 
PUR ine Seg Ai cae aie ata aS 873 
POSCY 5 2S Mike Bens Oe Te eee 833 
Randolph si2es05 Geese 561 
OHA ROls(o) 0) lguemennnn eae wea anal aims na: Boa este 2,157 
SIHOLD Ys es Soe ie ep re Maa ee Saee 545 
SCT CO ec a8 ae ee eee 749 
SUM Vial iro cea eee Pa te eee 966 
TAPP CCANO Crk apy dee eee 786 
Vianderbure hea aera en en: 2,103 
VTL Oe eth ee cau 2 sO ec 1,814 
AY TirsTi ig aie) Gere ermmathicalabelaligta\ Goo’ s\\o@e oeosu TTS 
Wea yie. a) icat ee ks ee eneerieen aes 737 


THE OCCUPATIONS OF THE PEOPLE OF INDIANA 


$1. Methods of Determining Importance of Occupations. In evalu- 
ating the importance of the various occupational pursuits in Indiana 


these factors were considered: 


The number of people engaged in the 


occupation, the monetary value of the product, the value added to the 
raw material by the process of manufacturing, the capital invested, the 
amount of wages paid, and the social worth of the pursuit of the occu- 


pation to the community. 


§2. The Distribution of Workers in the Nine Groups of Occupations. 
On the basis of 1,000 workers, males and females were distributed in 
groups of occupations in 1910 as follows: 


MALES. FEMALES. 
| Number Numter 
PuRSUITs. | of Pursuits. of 

| Workers. Workers, 

! z a? 
ATLICLIGRSUIDS hee ee es | 1,000 ALI PURSUITS! Sab ae ee eee 1,000 
Agriculture....... Mose one Pages | 381 Domestic and personal seryice...... 360 
Manufacturing............ SPAN ae Se 308 Manutacturinoy. ate stan ees er aele tee 251 
STGR AGG tre Wu iase od etre eolepuy cad eee eee G9 Professional service anaes eee 128 
ALANS POLCAOU A east. eee eee 82 Clericalepirsuxts.. 3 ee eee 96 
Professional. ser. 1¢@ 224... .0 0520... 33 DPYAGS eo does Ci SEE ea eae 81 
Domestic and personal service...... 32 Agri cul quire ic: aie seer Era ae 57 
Moet sled nieve sity e ace eer uiee | 28 Transportation... 4-8 eee ae 25 
@lericals pursuits: ee ee | 7 Publiciservice: ses. 6aene eae ee 2 
PWD IICISER VAC ae een heen: | 10 


§3. Occupational Pusuits of Various Age Groups. 
Of each 1,000 males of the various age groups there were 79 at work 


Orr 


between 10 and 13 years; 377 between 14 and 15 years; 
and 20 years; 969 between 21 and 44 5 


years and over. 


771 between 16 


ears, and 829 workers who were 45 
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Of each 1,000 males of the various age groups, there were engaged in 
each of the groups of occupations the number of workers indicated in the 
following table: 


AGE Groups—MALES. 

PURSUITS. | 45 

10 to 18 14 to 15 16 to 20 21 to 44 | Years 
Years. Years. Years. Years. | and 

i Ovier,. 
NcrwiOnks all pUTSULtS. 20 yuan s de 79 377 WL 969 | 829 
PNomCUGURE rte en Nel aa 805 561 425 325 439 
WiEMUfACtUPING ee eee ee 8 aN 36 171 253 286 242 
Mgraden i 8 HP ee eee syst ct 114 77 74 957. ioe 103 
MAN SOORLATION eis a ke eI ae 14 56 91 61 
Nem Ca ee ei eee a | eee 19 44 44 30 3 
NUS aR ES SN ea Ne tte ee el er a 28 31 32 18 
Domestic and personal service............. 15 16 20 32 28 
IPROKESSTONAL He OS ie ule oe 19 1 10 33 30 
EZAWITCISCENVACC ee reese ha euc ae Pa ue Ne 1 il | 17 

| 


Of each 1,000 females of the various age groups there were 8 at work 
between 10 and 13 years; 103 between 14 and 15 years; 270 between 16 
and 20 years; 175 between 21 and 44 years; and 104 who were 45 years 
and over. 

Of each 1,000 females of the various age groups there were engaged in 
each of the groups of occupations the number of workers indicated in the 
following table: 


AGE GRoUPS—FEMALES. 


PURSUITS. 45 

: 10 to 13 14 to 15 16 to 20 21 to 44 Years 

Years. Years. Years. Years. and 

Over 
Nt ewOonkgeallepunsudtsyn ics. . a ee 8 103 270 175 104 
Domestic and personal service............. 573 372 340 327 | 459 
Manufacturing and mechanical.............. 59 271 204 197 189 
lenical rer en eee) pee ges 9 56 123 115 16 
PlaTNGl Ce pe en ee eee a ee cu a 15 61 81 19 44 
ERONESSTOM A Ge ee a 12 10 81 167 | 60 
deraANSpORtawlOMicne Cho Pe as ee 12 26 45 ' 88 | 2 
Nomiclitunme. ae ten Moe Cs ce 274 49 19 26 168 
PUlblicisenvice es a Re (Sie Uns OND tee 1 1 


CuHapP. III. AGRICULTURAL PURSUITS 
Part I. General Status of Agriculture 


$1. Number of Agricultural Workers. In 1880 over one-half of all 
workers in Indiana were farmers, but in 1910 less than one-third of 
all workers were so engaged. . 

- In 1880, 522 of every 1,000 workers, or over one-half, were farmers. 
As a result of the increased numbers in other occupations, in 1890 only 
460 were farmers; in 1900, 392, and in 1910, 322, or less than one-third of 
all workers. 

In 1910, 381 of each 1,000 male workers and 57 of each 1,000 female 
workers in Indiana were engaged in the agricultural pursuits. 

§2. Number of Farms and Extent of Farm Acreage. There were 
6,412 fewer farms in Indiana in 1910 than in 1900. 
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In 1900 there were 221,897 farms in Indiana, while in 1910 there were 
but 215,485, making a net loss during the decade of 6,412 farms, or 2.9 
per cent. 

There were 519,800 fewer acres of farm land in Indiana in 1910 than 
in 1900. 

In 1900 there were 21,619,623 acres of farm land, while in 1910 there 
were 21,299,823, a net loss of 519,800 acres, or 1.5 per cent. 

§3. Value of Farm Property. From 1900 to 1910 the value of 
farm property increased 84.9 per cent. 

In 1900 the value of all farm preperty, including land, buildings, ma- 
chinery, live stock, etc., was estimated at $978,616,471. In 1910 the value 
of farm property was $1,809,135,238, or an increase of $831,518,767, or 
84.9 per cent. This increase was probably due not only to actual improve- 
nents and additions to buildings, equipment, etc., but the normal increase 
in land values. 


§4. Value of Farm Products. The value of farm products increased 
over 60 per cent from 1899 to 1909. 

In 1899 farm products, including all crops, live stock, dairy products, 
Whether sold or consumed, were valued at $204,450,196, while the farm 
products of 1909 were valued at $339,849,366, a net gain of $135,399,170, or 
over 60 per cent. 

§5. Character and Tenure of Farm Ownership. The number of 
rented farms is increasing. 

In 1890, 746 of every 1,000 farms were operated by owners and 254 by 
tenants ; in 1900, 714 by owners and 286 by tenants; in 1910, 700 by owners 
and 300 by tenants. 


Peart Il. Agricultural Pursuits in Indiana 


§§1, 2. Summarized Agricultural Pursuits; Number of Workers in 
Specific Agricultural Pursuits. Nearly all agricultural workers in In- 
diana in 1910 were farmers and farm laborers. 

Of every 1,000 agricultural workers, there were 963 farmers and farm 
laborers, 15 gardeners and greenhouse employees, 4 engaged in dairying, 3 
fruit growers and nurserymen. 

Of all farmers and farm laborers over one-half were farmers. 

Of each 1,000 farmers and farm laborers, there were: 600 farmers, 
241 farm laborers working out, 154 farm laborers working on home farms, 
4 farm foremen. 

§3. Specific Agricultural Pursuits of Hach Age Group. Nearly all 
male agricultural workers under 20 years of age were farm laborers. 

Of each 1,000 male agricultural workers 20 years and under there 
were: 


10 to 13 14 to 15 16 to 20 
Years. Years. Years. 
Home farmiilay Orersicascns es eee na lara aes enh eee 807 697 484 


Farmila borers working Ouuss si. sonnets ene eae 182 294 448 
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CHAP. LV. .MANUIFACTURING AND MECHANICAL PURSUITS 
Part I. Occupational Distribution of Industrial Workers 


$1. Number Employed in Industrial Occupations and General Status 
of Industrial Pursuits. In 1880 about one-sixth of all workers were 
engaged in industrial pursuits, but in 1910 about one-third were so 
engaged. 

In 1880 only 172 of each 1,000 workers were employed in the industries, 
but in 1890 the number increased to 205; in 1900 to 299; in 1910 to 
Se 

Of each 1,000 male workers in 1910, 308+ were employed in the in- 
dustries, and of each 1,000 female workers, 251. 

§2. Workers in Summarized Industrial Pursuits. Of each 1,000 
male industrial workers there were engaged in each of the following 
pursuits: 


BMI GING VUEAGES “Aa. oe SR 295 Printing and publishing 


) 
Meta INGUStEIeSs 63). ee oa es 274. Clothing industries... (A... 2 eee. 13 
WO OG IMNCUSIER Ys oss sik se. see os 78 Painters, glaziers and varnishers.. 12 
Miscellaneous pursuits ........... 69 A Repse ley shal Ghnisieieersy" Gt 86 u Giore ols 6 6 
Clay, glass, and stone industries... 65 Cigars andstobaccOme ea. t. ogee 5 
OMTMUCTAN Serene twee ete te ek Se 538 Chemical“industries ou. 0... doe ss 5 
Mechanical and electrical engineers 41 Liquor and beverages............. 5 
Food and confectionery........... 28 nieshtiamheabe amd tWele s.ce kee se cee 5 
Weather and rubber... 0.8.6... .. 16 Paper and pulpal 255. 0ns) oe oe 5 


Of each 1,000 female industrial workers there were engaged in each 
of the folowing pursuits: 


Clothing: industries... 2. 2... 614 Woodeindustries (st. 46 22.102 oe PAT 
AMexcbilemtmMaUStEIeSs 22 oo. ee 82 Clay, glass and stone industries... 18 
Miscellaneous pursuits ........... 69 LeSUAUKSbBaver EEO KSC a ote GM neh as yok ali 
Cigar and tobacco industries...... 36 OTT ATS ior aay lea at EN esta aesual sibemee ance 12 
Printing and publishing.......... 31 Leather and rubber industry...... 1) 
MietaliImduStrieS a. cee oe Ss 29 Chemical industries............ ay 
Food and confectionery........... 27 Papercand sp ulps mills sgee se ee 4 


§3. Workers in Specified Industrial Pursuits. In each of the 
manufacturing and mechanical pursuits in Indiana in 1910, there were 
of each 1,000 workers the following number of skilled, semiskilled, 
apprenticed, and unskilled employees: 


Semi-  Appren- Un- 

Skilled. shilled. tices. skilled. 
SES UTM CITNOETOR ACCS beac el a re oe 608 ee ail 365 
INUeie MTN ONISERI CS oe SOc eee An, oe ec 518 174 aca 305 
OU OyfslaTTT OU Ore ee ne ik elves Dh Ua eae oc ua is 918 64 8 9 
Wood> industries’ = ..... 0252. 6. : Sepa ANE ey te PHIL 399 mu 379 
IVES COMMENTS OU Sar Cee er Es area eae ee hinge hal ahe 306 255 105 334 
Glayeolass: ond Stone: .... ov... Ss. eee eat wu cnae aie: 167 SHE tee 508 
Engineers (mechanical and electrical)......... 1,000 See 
Mood) and; comfectionery. {4:5 2... i cet ee 446 207 ee 347 
Rrimiinerand: puplishimen is ss Sec ws acs ceases 738 219 ars 40 
Weather and Tub ber oc aes Secs iee eo dicts eles « Sail 483 She 192 


*Including mining so as to make data comparable with previous decades. 
yDoes not include mining. 


14 INDIANA UNIVERSITY STUDIES 


Semi- A ppren- Un- 

Skilled. skilled. tices. skilled 
“bey qrilley AMAUGNTISHPUS soos oo eas ode ae Gobo k eos ee. 3 834 pate 158 
Painters, glaziers and varnishers..............1,000 
Cigar and) tobacco wOLrkers\he 4) o sisisalet ih vere ic i 940 Rea 6 
@hemi call Pain GuStEie Sees | pee eee eed ee eee fae 421 eae 476 
Iquor and sbevierasesreween. gira ilers ar aoe eee Tee 124 act 876 
ichtheatwands tu elimrecicgees scence eee eee eta Shae 996 
JER Vor rool yoniNyay oboe ws oom on Bee so doo eo Al ae 368 evans 632 


Of each 1,000 workers engaged in manufacturing and mechanical pur- 
suits in Indiana in 1910, there were approximately: 871 skilled, 285 semi- 
skilled, 8 apprentices, 334 unskilled.* 


On the basis of 1,090 in each of the manu‘acturing and mechanical pursuits, 
workers were distributed in specific skilled, semiskilled, apprentices «nd un 
skilled occupations as follows: 


BUILDING TRADES 


SKILLED SEMI: KILLED APPRENTICES UNSKILLED 
Carpentersi=y. 22540. 309 Helpersacen-eiae 22 | General | bo ers .......363 
Painters, glaziers and Apprentices........ 5 

Varnishers: 20 .. 101 
Building contractors. 72 
Brick and_ stone 
MASONS ase PAS 
Plumbers, gas fitters. 36 ® 
Plasterers vito 24 
Paper hangers....... 18 
Motalece ete: 608 TRotalepeessence 27 Votalvmatepiecnyt 363 
METAL INDUSTRIES 
Machinists and mill- Steel workers and Blast furnaces.......... 127 
WHGNtSSa sae eae 229 rclling mills...... 70 Steel works and rolling 
Blacksmiths. ....... 113 | Blast furnaces... .. 38 |*. Zeca Tate Meee near me 97 
Tron molders and Car and railroad | Car and railroad shops. 48 
GASLEISSereee hee 68 ShOpS: cee: 33 Auto factories......... 23 
AINSmithSsiesee ee 27 | Auto factories...... 23 Miscellaneous......... 10 
Boiler makers....... 21 | Miscellaneous...... 10 
Rollers ea ees 15 
Miscellaneous....... 40 
otaliaeeerr te ollS Motalsecs ers: 174 Totalea ater 305 
CLOTHING INDUSTRIES 
Dressmakers and Clothing factories... 41 | Dressmakers and baborenshe wae i) 
seamstresses....... 490 | Suit and coat fac- milliners:h es - eaS 
Sewers and sewing CORES emer: Cee S 
machine operatives. 164 | Hat factories....... 5 | 


Tailors and tailoresses 108 | 
Milliners and mill- 
inery dealers...... 156 


*Workers are here enumerated as skilled, semiskilled, and unskilled on the 
basis of the census classification. 
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WOOD INDUSTRIES 
SKULLED SeMUSKILL™D APpPRUNTICHS UNSKILLED 
Cabinet makers. .... 93 | Lurniture, plano and Saw and planing mills. 120 
AWAVCLS eimai 68 organ factories... 183 Furniture and bine 
Coopers............ 32 | Wagon and carriage factories ....... 101 
Wood carvers....... 11 factories........ 3 Wagon and carriage 
Wheelwrights....... 10 | Miscellaneous  pur- factories ... 90) 
SULGS Ry re GLO Miscellaneous pursuits. 68 
Saw and planing mill 
operators......... 30 
Moana aiiat.: 217 Moca ye ew 7 395 | A Otel anit ees Gee ee 379 
MISCELLANEOUS PURSUITS 
Firemen (except loco- pote factor- Miscellaneous facto- Laborers-  iszellaneous 
Mote wand wuine 2 eS ee 19 TIOGA nic esunta 105 LACTORIS Aas a ee 318 
departments.) .... 153 Bleciacal supply fac- Liborers-Electrical : sup- 
Mechanies.......... 45 POTIES ew plytactories).... 2.2.16 
Pattern and model Paper and box fac- 
MAKETS oe. 34 bORIES ie ue hee ete: 
Upholsterers........ 28 
Machinery oilers.... 10 
Piano and organ 
GUIMETSE at ee ) 
Miscellaneous....... 72 
Motaliees ele. 3 306 MRotaletss sen 255 A oyeesl bees reyes nea 105 ERO Gal lee Uae alee 234 
CLAY, GLASS AND STONE INDUSTRIES 
Glass blowers....... 126 | Glass factories... .. 183 Laborers — 
Stone cutters....... 41 | Brick and terra cotta lass factories ...... 192 
factories Bees Ora 50 Brick, tile and cement 170 
“Potteries... oe 33 Lime, cement and 
Marble and_ stone gypsum factories... 107 
yards... 28 Marble and stone 
| Lime, cement and NEMO GM acetic 6 26 
factories si 18 Pottenlesse sen wise als 
ms Motal sesh eee S7 
Motaleae wae - 167 ARO Gare Mate teers 508 
ENGINEERS 
Stationary engineers. 658 | 
Hlestricians and elec- 
trical engineers.... 319 
Mechanical engineers. 23 | 
Mo tala 1,090 | 
FOOD AND CONFECTIONERY 
‘ SUMO at | eet , 
Bakers..... ce eee 273 |-Candy factories...> 69 |) La orars— 
Millers (grain, flour Slaughtering and planeh tone a and meat 
and feed) ........ 124 meat packing.... 44 packing .... 173 
Butchers and dressers Fruit and ean Flour and grain ) mills 53 
(slaughter houses). 49 | — canners. 29 Miscellaneous. ...... 43 
_ Bakeries. . 26 Fruit and vegetable 
Butter and cheese Canners..2 06 ee 37 
|  faetories..... 22 iBalkenies see 21 
| Flour and grist mills. 17 Butter and cheese 
facthoniesses esnnts qe () 
Mobalee eyes 446 Motale pean 207 Mo tals ere eee ceca 347 
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PRINTING AND PUBLISHING 


SKILLED SEMISKILLED APPRENTICES UNSKILLED 
Compositors, lino- Semiskilled......... 219 
typers, typesetters. 589 | Unskilled.......... 40 
iPressmen conte. tear 91 
Engravers.......... 29 
Lithographers....... 15 
Electrotypers....... 14 
Motalivs aseepare.: 738 otaleece see 259 
LEATHER AND RUBBER 
Shoemakers and cob- Rubber factories.... 194 laborer 
blers (not in fac- Harness and saddle. 175 Rubber factories. ... 150 
OLY) Sorter: 321 | Shoe factories...... 80 Rannierieser aces ses oO 
Tanneries sss 6. 34 Shoe factories....... 12 
morale ie agi} = Totals... 483 Totaly eee 192 
TEXTILE INDUSTRIES 
Loom fixers......... 3 | Miscellaneous...... 376 Laborers— 
Weavers. . 320 Textile mills (other 
Spinners. . 68 than cotton and 
Winders, wheelers. . Woolen) eee se 63 
and spoolers... 36 Woolen mills..... .. 59 
Carders, combers and Cotton mills). 5....: 36 
lappers.ia- howe -2 20 
Bobbin boys, doffers 
and carriers...... 11 
Drawers, rovers and 
LWIStCLStone sane 
Motale ee 3 Motaleececmee ae 834 Total: Satpal: 158 
PAINTERS, GLAZIERS AND VARNISHERS 
| | 
Painters, glaziers and | | 
varnishers. 100 | | 
| — = 
CIGAR AND TOBACCO INDUSTRIES 
| Cigar and tobacco.. 940 Cigar and tobacco..... 60 
| 
CHEMICAL INDUSTRIES £ 
Miscellaneous chem- Miscellaneous chemical 
ical factories... .. 326 | factoriesenaeee ee. 452 
Powder and _ cart- Powder and ecartridge.. 56 
DISC se eee 70 Fertilizer factories. .... 41 
Paint factories. .... 25 Paint factories........ 27 
Totaleeresseeee 431 Tho ball eee ne 476 
LIQUOR AND BEVERAGES 
| 
Miscellaneous...... 77 aborersse eee 471 
Distillers sees eee 47 Laborers, breweries.... 405 
otal peer 124 Totals eee 876 
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LIGHT, HEAT AND FUEL 
SKILLED SEMISKILLED APPRENTICES UNSKILLED 
= ——|| — —— 
| 
| Laborers— 
Oil refineries........ 345 
Gasiworks-- eee eolD 
Light power plants... 302 
Charcoal and coke 
WORKS=ss Sener 26 
Motaleun a eee 998 
PAPER AND PULP MILLS 
| Paper mills....... 368 (baper mills2... >. 2... 632 
Ocala 368 | Motaliqe sr sae & 632 


§4. Specific Industrial Pursuits of Boys and Girls Under 16. 


The actual number of boys and girls under 16 in the industrial pur- 
suits was as follows: 


30ys under 16 Girls under 16 

PES uuriTl Girne = (UTERO MES ee eer cy 661 (613 laborers) 

IGUAL: “5.8 ee Bide td ice ch eee er 414 41 
ROO CME Fett ermal entre cies lar sticcehas ve) widcbie apa lates sont 642 84 
(CIO MDS <5 at dene Oe ee ae 589 
IVINS COMENIUG OU Cae tes Sete cuts es aye eee Gis late yor eee 911 (8830 apprentices) 224 
CGlanyaralasssvam@nStONe ns 2. sae wast cscs we te Talal 51 
JESTGNOSTES) «55d Sieger ene ee ae anee et ee eerie 6 

MOOdEAN de ConnectlOnery.... 2.5.4. .c8a0e ee es 25 56 
TIMMS MGs pPUDLSHINS . 6. - c t a e 42 49 
Weabherrande rubbers. ......:..-.. SCN Ae 125 

Painters, glaziers, and varnishers.......... 33 

ia RCODACCOR Gs cers wicck ob tise eke ee 16 222, 
GOGAT eae ete oe | al 4 

TC MOTRIN DEVELRASES. a. se ee nce ee 61 

Paper guncl juho swMilisee sooo ooo ecco eG ooe 34 

SPESSTHLIO G29 .6 Gs Neyssee] eee Sr Ns mean ce Aya 250 


Part Il. Specific Facts Concerning Manufacturing Establishments 


$1. Number of Establishments, Amount of Wages, and Value of 
Products. The number of manufacturing establishments increased 841 
from 1898 to 1909. 

In 1899 there were 7,128 manufacturing establishments in Indiana, 
while in 1909 there were 7,969, a net increase of 841. or over 11 per cent. 

The value of manufactured products increased over 71 per cent from 
1899 to 1909. 

In 1899 the value of manufactured products, expressed in thousands, 
Was $337,072, while in 1909 it was $579,075, an increase of $242,003, or 71.8 
per cent. 

§2. Localization of Manufacturing Establishment. In 1910, 62.7 
per cent of all manufacturing establishments were located in places of less 
than 16,600 inhabitants. 
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Of the 7,969 manufacturing establishments in Indiana in 1910, 2,975, 
37 per cent, were located in places of over 10,000 inhabitants, and 4.994, 
per cent, in places of less than 10,000 inhabitants. 

In 1910, 60.5 per cent of all employees in manufacturing establish- 
ments were working in factories located in places of over 10,000 inhabitants. 

Of the 186,984 workers in factories in 1910, 112,658, or 60.3 per cent, 
were employed in factories located in places of over 10,000 inhabitants, 
while 74,826, or 39.7 per cent, were in places of more than 10,000 in- 
habitants. 

In 1910 the value of the products of factories in places of 10,000. in- 
habitants and over was 60.2 per cent of the total value of all products. 

Of the total value of Manufactured products, $579,075,046, we find that 
$348,759,733, or 60.2 per cent, was from factories in places over 10,000 in- 
habitants, while $230,315,3138, or 39.8 per cent, was from places of less than 
10,000 inhabitants. 


$38. Number of Boys and Girls and Men and Women Employed in 
Manufacturing Establishments. Of those employed in manufacturing 
establishments in 1910, 19 of every 1,000 were under 16 years of age. 

Of each 1,000 employed in manufacturing establishments in 1910, 862 
were males over 16 years old and 119 females over 16 years old. 


or pe 
or 62.7 


§$4,5. Number Employed in Manufacturing Establishments, Wages 
Paid, and Value of Products. The Principal Manufacturing Interests 
in Indiana. The ten leading manufacturing pursuits and enterprises 
of Indiana from the standpoint of the number employed in 1910 were: 

Foundry and machine shops; car manufacturing and repairing; iron 
and steel works and rolling-mills; furniture and refrigerator; lumber and 
timber products; glass; carriage and wagons; automobiles, including parts 
and bodies; printing and publishing; agricultural implements. 

The ten leading manufacturing pursuits and enterprises from the 
standpoint of the value of the products in 1910 were: Slaughtering and 
meat-packing; flour and grist-mills; foundry and machine shops products ; 
iron and steel works and rolling-mills; liquor and distillery products; 
automobile, including parts; lumber and timber products; furniture and 
refrigerator manufacturing; car manufacturing and repairing; printing 
and publishing. 


Part Ill. Interstate Comparisons 


$1. Industries in Which Indiana Ranked First, Second and Third. 
From the standpoint of the value of the products, on an interstate 
comparison basis, Indiana ranks first, second and third in the fol- 
lowing: 


First rank. Second rank. Third rank. 
Sewing-machines. Calcium light. Street railroad cars. 
Wool pulling. Cement. Glass. 

Saws. Musical instruments. 
Windmills. Children's carriages and 
Carriages, wagons and sled 


materials. 
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CHAP. V. TRADE PURSUITS. 


§§1, 2. Summarize Trade Pursuits; Specfiic Trade Products. Com- 
merce and trade engaged 99 of each 1,000 male workers and 81 of each 
1,000 female workers in 1910. 

Of each 1,000 workers in trade pursuits there were 334 retail dealers, 
242 salesmen and saleswomen, 124 clerks in stores, 57 commercial travelers, 
50 deliverymen (store), 31 insurance agents, 28 real estate agents, 22 store 
laborers, 17 bankers and bank officials, 16 newsboys, 12 sales agents. This 
list includes 983 of the 1,000, the remaining 67 being divided among ten 
other pursuits. 

§3. Specific Pursuits of Age Groups. The actual number of boys 
and girls under 16 in the various trade pursuits was as follows: 


Boys under 16. Girls under 16. 


Sale Sinemet rss Se eat, br co cana ed aah ete ee 333 LD 
(CUEEKS MIMS COMES Ha ete aes We deecctie le shoei ers 331 196 
WaborernssamdypWOnbersis cays us. ls shelecotetecs 108 
Ve temic Caller Sumer class eds, sie ciate haaee Ds 
TD SVC TRV AD OSV;Sies. bee ences. gece. or 25 fale = aaa 343 
INGWSID OW Siaest Nees saree enon one cee Senne 1,290 
IMWEGTIE’ CMHC HeNEISP oe, eters, aug enaaiteas Geo ua iN GIaloRate 2 


CHAP. VI. DOMESTIC AND PERSONAL SERVICE PURSUITS 


§§$1, 2. Summarized Pursuits; Specific Pursuits. Domestic and per- 
sonal service pursuits engaged 32 of each 1,000 male workers, and 360 
of each 1,000 female workers in 1910. 

Of each 1,000 workers engaged in domestic and personal service pur- 
suits there were: 296 servants; 128 launderers and laundresses (not in 
Jaundry) ; 77 barbers. hairdressers, and manicuristS; 67 cooks; 62 house- 
keepers and stewards; 55 boarding and lodging-house keepers; 86 waiters; 
34 janitors and sextons; 31 laundry operatives; 31 saloon-keepers; 30 bar- 
tenders; 28 nurses (not trained); 20 porters (except in stores); 19 
restaurant, cafe and lunch-room keepers; 15 hotelkeepers and managers; 
18 laborers. This list includes 937 of each 1,000, the remaining 63 being 
divided among thirteen minor pursuits.. 

§3. Specific Work of Age Group. The actual number of boys and 
girls under 16 in the domestic and personal service pursuits was as 


follows: 
Boys under 16. Girls under 16. 


SOIPL VEIT ES Err Sa a yc 2 a eager ee 250 2,209 
aU ey-70}) CLALIVES Users is tus ats ee eee eee 3 
AMD CT Seren ehhh as nays Pode te rsaratee gic pcos sam eine dee 30 
oNOU/STIILETSS ASI Cae er ek He ia rand CSRS ay Mer Sa ears er 25 66 
APA HONS) een a Pe Gee ee te oracee ene cia a Sno 22 
ILGIDOMOES HG ohio p bide 6 Src Gb oka Cea eie ocx D2 
TO ORGS RS cic poreera nanan nek orate ocG MRRP areca ee 45 
HENUTNGIGEC SSCS ieee o ays ie ce rupee Asters ae 43 
INGOT DRESS) oa Pes ook nie cae eto boln ke eecionons Gero ec me: 4 


CHAP. VII. ‘TRANSPORTATION PURSUITS 


§$§1, 2. Summarized Pursuits; Specific Pursuits. Transportation 
pursuits engaged 82 of each 1,000 male workers and 25 of each 1,000 
female workers in 1910. Of each 1,000 workers engaged in transpor- 
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tation pursuits, there were: 209 laborers (steam railroad) ; 192 teamsters 
(expressmen and draymen) ; 49 telephone operators; 45 brakemen (steam 
railroad) ; 45 locomotive engineers; 43 laborers (road and street build- 
ing) ; 40 telegraph operators; 39 switchmen (steam railroad) ; 37 locomo- 
tive firemen; 32 foremen and overseers (steam railroad) ; 31 conductors 
(Steam railroad) ; 30 mail carriers; 29 stable hands; 17 motormen (street 
cars) ; 17 conductors (street cars); 14 steam railroad inspectors; 14 tele- 
graph linemen. This list includes 843 of each 1,000, the remaining 157 
being divided among thirty-four minor pursuits. 

§3. Specific Work of Age Groups. The actual number of boys and 
girls under 16 years of age in the transportation pursuits was as 


follows: 
Boys under 16. Girls under 16. 


TAD OLELS hace fei eee Teen ls Malaise ange MeN 108 
Ticket and baggage agents............. 2) 
TTPO AIMS ECES: S57 ca woe: Gascaees Rule Me alee SH Sa onan 99 
NSWLiEH Oy Keseesel a2 Yi allo Keep aR ree lS EAC ee Ne Nie 66 
Hack fdriviersunicc cae oie Sree eee 3 
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Telephone vioperavorsi eye oye ceee) oe den Grete ee es 138 


CHAP, VIII. PROFESSIONAL PURSUITS 


$1. Specific Professional Pursuits. Professional pursuits engaged 
33 of every 1,000 male workers and 128 of every 1,000 female workers 
in 1910. Of every 1,000 engaged in the professional pursuits, there 
were: 3891 school teachers; 108 physicians and surgeons; 83 musicians 
and teachers of music; 76 clergymen: 74 lawyers, judges, and justices; 
33 trained nurses; 24 dentists; 20 editors and reporters; 19 photographers ; 
18 civil engineers and surveyors; 16 showmen; 14 draughtsmen; 13 vet- 
erinary surgeons; 12 artists, sculptors, and teachers of art; 12 attendants 
and helpers; 11 actors. This list includes 924 of every 1,000, the remain- 
ing 76 being engaged in seventeen minor pursuits. 

§2. Specific Work of Various Age Groups. The actual number of 
boys and girls under 16 years of age in the professional pursuits was 


as follows: 
Boys under 16. Girls under 16. 


IMG ST CLANS IIA re rian nnanih oases Re come eerie eaneesTi tae ara 20 35 
REP OTECRS aa cask tceas ay ele ieen asaereet ae ote eaRte 1 
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CHAP. IX. YLERICAL PURSUITS 


§1. Specific Clerical Pursuits. Clerical pursuits engaged 27 of each 
1,000 male workers, and 96 of each 1,000 femate workers in 1910. Of 
each 1,000 workers engaged there were: 321 clerks (not in stores); 3138 
bookkeepers, cashiers, and accountants; 200 stenographers and typists; 
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41 shipping-clerks; 41 agents; 32 messengers and errand boys and gitls; 
25 collectors; 19 canvassers; 9 bundle and cash boys and girls. 
§2. Specific Work of Various Age Groups. The actual number of 
boys and girls in the clerical pursuits was as follows: 


Boys under 16. Girls under 16. 


Clerks and” shippime clerks: 2... 0.0.0... 181 62 
TS COKKMECW ELSIE cima atneilajersto Wiccan ie wicca cede 22 39 
Stenographers and typists.............. 6 61 
OOM Cae COMGGEORSEL tiers cacltis) siciee eee. 30 3 
Messenger, bundle and office boys....... 765 133 


CHAP. X. MINING PURSUITS 


$1. Specific Mining Pursuits. Mining engaged 28 of each 1,000 
male workers in 1910. Of each 1,000 workers so engaged there were: 
785 coal mine operatives, 120 quarry operatives, 38 oil and gas well opera- 
tives, 20 foremen and overseers, 18 operators. 

The list includes 981 of each 1,000, the remaining 19 being divided 
among nine minor pursuits. 

§2. Specific Work of Various Age Groups. 511 boys under 16 years 
were employed as coal mine operatives. 


CHAP. XI. PUBLIC SERVICE PURSUITS 


$1. Specific Public Service Pursuits. Public service pursuits en- 
gaged 11 of each 1,000 male workers and 2 of each 1,000 female 
workers in 1910. Of each 1,000’ workers so engaged there were: 174 
guards, watchmen, and keepers; 125 officials and inspectors (U. S8.); 
121 policemen; 101 laborers; 100 firemen; 94 officials and inspectors 
(county); 93 soldiers, sailors, and marines; 91 officials and inspectors 
(city) ; 30 marshals and constables; 18 officials and inspectors (State) ; 
12 detectives. The above listed pursuits include 977 of each 1,000, the 
remaining 23 being divided among five minor pursuits. 


CHAP. XII. RELATIVE IMPORTANCE OF AGRICULTURAL AND INDUSTRIAL 
PURSUITS 


$1. Comparative Number of Workers in Agriculture and Industry. 
In 1910 there were as many workers in industrial as agricultural 
pursuits. 

In 1880, 52.2 per cent of all workers in Indiana were farmers; in 1890, 
46.0 per cent; in 1900, 39.0 per cent; in 1910, 32.2 per cent, showing a direct 
and continued decrease in percentage of agricultural workers. In in- 
dustrial pursuits, however, in 1880, 17.2 per cent of workers were engaged ; 
in 1890, 20.5 per cent; in 1900, 29.9 per cent; in 1910, 32.2 per cent.* 

While in each decade from 1880 to 1910 there was but a very slight 
percentage of increase in the number of agricultural workers, the greatest 
in any decade being 1.0 per cent, during the same period of time the per- 
centage increase in industrial workers ranged from 34 to 64. 

*Includes mining in 1910, as in the previous years, 1880 to 1910, mining was 
listed in the census under the manufacturing and mechanical group. 
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From 1880 to 1890 agricultural workers increased about 1.0 per cent; 
from 1890 to 1900, considerably less than 1.0 per cent; and from 1900 to 
1910, considerably less than 1.0 per cent. During the same period the in- 
crease in industrial workers was 44.0 per cent from 1880 to 1890; 34 per 
cent from 1890 to 1900; 64 per cent from 1900 to 1910. 

§2. New Workers Entering Industry. Of the increased number of 
workers in Indiana from 1900 to 1910 one of each 100 was a farmer, 
and 97 were industrial workers. 

From 1880 to 1890, of the increased number of workers 9 were farm- 
ers and 87 industrial workers; from 1890 to 1900 practically no additional 
farmers, but 34 industrial workers; from 1900 to 1910, 1 farmer and 97 
industrial workers. 

§3. Decrease in Farms and Farm Acreage. The number of farms 
and farm acreage is decreasing, but the number of manufacturing es- 
tablishments is increasing. 

From 1900 to 1910 the number of farms in Indiana decreased 6,412, 
or 2.9 per cent; farm acreage decreased 519,800 acres, or 1.5 per cent, but 
the number of manufacturing establishments increased 841, or 11.6 per cent. 

$4. Comparative Value of Agricultural and Manufacturing Pursuits. 
Manufactured products were estimated as being worth almost twice as 
much as agricultural products. 

In 1909 all farm products were valued at $339,849", and manufac- 
tured products at $579.075.* 

The value of Manufactured products increased at a higher rate than 
agricultural products. 

From 1899 to 1809 the value of farm products increased $135,399, or 
66.2 per cent, while manufacturing increased $242,008, or 71.8 per Cent. 

$5. Value of Farm Property. The value of all farm property in- 
creased over 84 per cent from 1900 to 1910. 

In 1900 all farm property was valued at $978,616,471, while in 1910 
it was estimated at $1,809,135,238, an increase of $830,517,767, or 84.9 
per cent. 

Capital invested in manufacturing increased over 131.9 per cent from 
1900 to 1910. 

In 1900 the capital invested in manufacturing amounted to $219,521,000, 
while in 1910, $508,717,000 was so invested, an increase of $289,896,000, or 
131.9 per cent. 

$6. Industry Now as Important as Agriculture. From all stand- 
points the manufacturing and mechanical pursuits in Indiana are as 
important as the agricultural pursuits. 


CuaPp, XIII. DerpuctTIONS RELATIVE TO HDUGCATION. 
Part I. Relative to Population and General Education 
$1. Widely Distributed Responsibilities for General and Vocational 
Education. The population of Indiana is widely and evenly distributed 


over the entire State, thus widely distributing the responsibilities for 
general and vocational education. 


*Wxpressed in thousands. 


—— 
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§2. Illiteracy in the Entire Population. Illiteracy, though reduced 
considerably since 1910, is still present, and, considering the relatively 
small percentage of foreign born living in the State, is far too high. 


§3. Stability of Population. The population of Indiana is fairly 
stable in character. 

§4. Education for Native White Residents. The principal problem 
confronting the Indiana schools is educating native born residents. 


§5. Education for Colored Residents. The high percentage of illit- 
eracy among colored residents indicates a need for stricter enforcement 
of compulsory education laws. 


§6. Education for Foreign Born Residents. Illiteracy among for- 
eign born has increased and schools and employers of labor should co- 
operate in the establishment of night schools, factory schools, and part- 
time schools to reduce illiteracy and general ignorance. 


Part Il. Relative to Industrial Arts for Elementary Schools 


$1. Elementary Period and Fundamentals Concerning Course of 
Study. The elementary period is here considered as comprising grades 
one to six. Courses should be uniform, should contain only facts essen- 
tial to all people, and should include study of the primal industries. 


§2. Industrial Art in Elementary Grades. Primal industries are 
present in Indiana and carried on all over the State, thus forming an 
apperceptive basis for their study and opportunities for observation. 

‘The primal industries are here interpreted as including food, clothing. 
wood, metal, clay. and earth products. In Indiana in the field of food 
production and manufacturing there is farming, dairying, fruit growing. 
stock and poultry raising, ete., and in manufacturing foods there is baking, 
slaughtering, meat packing, milling, fruit and vegetable canning, sugar 
refining, and the manufacture of butter and cheese. In textiles there is 
manufacturing of cotton and woolen goods; in clothing manufacturing 
there is the manufacture of shoes, hats, suits, coats, dresses, and under- 
wear. In the field of the wood industries we find manufacturing of fur- 
niture, refrigerators, carriages, Wagons, agricultural implements, etc., and the 
pursuits of carpentering, wood carving, wheelwrighting, and saw-milling. 
In the field of the metal industries we have the manufacturing of iron and 
steel, cutlery, railroad cars and parts, tin and enamel ware, automobiles, 
sewing-machines and the pursuits of machinists, tin, and coppersmiths., 
moulders, casters, etc. In the field of clay and earth products we find the 
manufacturing of lime, cement, brick, tile, terra cotta, pottery, and glass, 
including the pursuits of mining. marble and stone-quarrying, glass-blow- 
ing, ete. 

Considering the presence of these primal industrial pursuits carried 
on all over the State, and that the business of the school is to help intro- 
duce children to the social order, there is no reason why schools should 
continue to squander the valuable time of pupils by having them pursue 
courses in paper and yarn weaving, basketry, and exercises in wood in- 


stead of introducing courses dealing with the primal industries. 
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Part Ill. Content of Courses for Pre-Vocational Period for Grammar and 
High Schools, Junior High Schools, Htc., Based on Occupational Facts 


§1. Fundamental Assumptions. One of the functions of courses for 
pupils of the seventh, eighth, and ninth grades is to furnish a wide 
range of experiences and activities to assist in determining pupils’ inter- 
ests and capacities. 


§2. Local Surveys and Courses of Study. It is held that local 
surveys are not needed for determining kinds of pre-vocaticnal courses, 
since courses looking toward ‘‘constant’’? occupational pursuits in the 
State are desired in this period. 


§3. General Facts Concerning Courses Based on Occupational Sta- 
tistics of Indiana. Pre-vocational schools should include courses per- 
taining to agricultural, industrial, commercial, household and domestic 
service, and professional pursuits. 


§4. Courses for Boys. Courses for boys should include: In the 
field of agriculture, farming, gardening, dairying, fruit growing, stock 
raising and forestry; in the industrial pursuits courses in the building 
trades, metal trades, wood industries, electrical pursuits, printing and 
publishing, and the manufacturing of clothing; in the commercial pur- 
suits—salesmanship, wholesaling and retailing, importing and export- 
ing, work of agents, telegraph operating, bookkeeping, stenography, 
collecting, ete. 


§5. Courses for Girls. A variety of types of courses should be pro- 
vided for girls in order to assist them in determining aptitudes, inter- 
ests, and capacities. These courses should include: In the field of 
agriculture—gardening, greenhouse working, dairying, and poultry 
raising; in the field of industry—dressmaking, millinery, tailoring, 
composing, proofreading and bookbinding; in the field of commerce— 
selling, bookkeeping, stenography, and typing; in the professions (aside 
from teaching )—nursing, photography, architecture, and social work. 


Part IV. Content of Courses for Vocational Schools: Day, Part-Time, 
and Continuation 


§1. Local Surveys and Courses of Study. Before vocational schools 
and courses are established, communities must discover primal occu- 
pational pursuits and the type of education needed for these pursuits. 


§2. Courses for Day Vocational Schools. The constant pursuits in 
the State of Indiana are suggested in the pre-vocational courses, and 
these are safe lines for day vocational schools, provided it is found 
that day vocational courses in these fields are needed in local com- 
munities. 

§3. Courses for Part-Time Vocational Schools. The specific needs 
for particular part-time classes can be determined only py asceriain- 
ing the lines in which young people are employed in the local com- 
munity. 

Part-time courses complementary to the profitable pursuits will be 
possible for all engaged in the agricultural pursuits, and such courses 
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would reach about 21,000 youths, the greater number being boys. Comple- 
mentary part-time vocational education is possible for about one-fourth 
of those engaged in all other pursuits. 

The great need in Indiana is for part-time courses for general educa- 
tion. Such courses are needed immediately for about 10,000 boys and 
girls. Such courses should be eligible for extra State aid, and the law 
shculd be modified to provide adequately for this educational obligation. 


Part V. The Need of Vocational Surveys and Analyses 


§1. The Limitations of the Census Data. The census data were de- 
rived in 1909 and 1910, and occupational data concern the State as a 
whole and cities of over 25,000 inhabitants. 


§2. Lecal Occupational Surveys. A simple method must be derived 
by which local school authorities may themselves obtain data concern- 
ing age, sex, nationality, and occupational distribution of workers and 
their education and educational deficiencies. 


§3. Occupational Analyses. Occupational studies are vitally needed 
in mining, stone quarrying, slaughtering and meat packing, in the 
manufacture of cutlery and surgical instruments, sewing-machines, au- 
tomobiles, railroad and street cars and car parts, carriages and agri- 
cultural implements, and in the chemical industries. 
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CHAPTER 


FACTS CONCERNING THE PEOPLE OF INDIANA 


$1. Population and State Rank 


The State of Indiana ranked ninth in the Union on the basis 
of the number of inhabitants in 1910, having a population of 
2,700,876. In 1900, the State ranked eighth, the population being 
2,016,462. In 1890, the State rank was eighth, the population 
being 2,192,404, and, in 1880, the rank was sixth and the popula- 
tion 1,978,301. It is thus noted that Indiana, while gaining sub- 
stantially in population during the last thirty years, has dropped 
in rank from sixth to ninth place. 

Interstate migration is to a small degree responsible for this 
loss in rank, the actual loss from this cause to 1910 being recorded 
as 272,571. Doubtless many other factors are responsible for this 
loss in rank, but no data are available to determine or evaluate 
other possible causes. The great number of immigrants settling 
in several of the other States, and the relatively few locating in 
this State, is perhaps one of the greatest factors. The paragraph 
on interstate migration and the section relative to nativity treat 
these topics in greater detail. 

It is further noted that the State has not only lost in rank 
when compared with the other States, but its own rate of increase 
has also lowered in the last twenty years. From 1880 to 1890 the 
actual increase in population was 214,103, or 10.8 per cent; from 
1890 to 1900, 324,058, or 14.8 per cent; and from 1900 to 1910, 
184,414, or 7.3 per cent. Comparing the percentage of increase 
in population in Indiana during these years with the average 
percentage ierease in population in the United States as a whole, 
Indiana has not kept pace in growth, since the average increase 
of all States from 1890 to 1900 was 20.7 per cent and from 1900 
to 1910, 21.0 per cent. Table 1 summarizes the facts relative to 
population thus far presented. ) 


~ 
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TABLE 1. POPULATION OF INDIANA FROM 1890 ‘TO 1910 


| INCREASE IN POPULATION. 
Crensus.| Total. eae Indiana. | Wes: 4 
Year Periods.! Number. | Per Cent. Per Cent. 
100k. | 2,700,876) 9 1900 to 1910 184,414 | 7.3 21.0 
1900....| 2,516,462 8 ~ 1890 to 1900 | 324, 058 Feralas 20.7 
1890... .| 2,192,404 8 1880 to 1890 ZIA M03! |= 21078 PA £5) 


$2. Interstate Migration 


It was noted in the opening paragraph of this section that up 
to 1910 Indiana had actually lost through interstate migration. 
This is in striking contrast to some of the Western and Middle 
Western States that have gained materially in this way. Of her 
own native born population still living in 1910, 2,805,516, there 
were 774,174, or 27.6 per cent, living in other States, leaving 
2,031,345 native born living in Indiana. On the other hand, 501,420 
persons born in other States were, in 1910, living in Indiana. Thus, 
up to 1910, Indiana actually lost through interstate migration 
272,751, or 7.8 per cent. Table 2 summarizes the facts relative to 
interstate migration. 


TABLE 2. LOSS IN NATIVE POPULATION THROUGH INTERSTATE 
MIGRATION, INDIANA—1910 


| Total Number. | Per Cent of Total. 
BonMeMOelMgaMa oo... ke. 2,805,516 | 
imine im other States. ....2...... | 774,171 27 .6 : 
iivane invindiana,......-..:.5..+- | 2,031,345 
Born in other ee living in| 
Ninclitamlaneen ck el tea. 501,420 19.8 
Loss through interstate migration.| 272,751 7.8 


§3. Distribution of Residents in Rural and Urban Communities 


As a preliminary measure in determining the kind and char- 
acter of vocational education needed in a State, the facts relative 
to the number of residents in rural and urban communities are of 
great importance. For instance, in those sections where the great 
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majority of the people live in rural communities the problems of 
rural life are uppermost and are, therefore, the basis for the kind 
of voeational edueation to be recommended. On the other hand, 
in the centers of population, as a rule, the economic and social 
interests relate to commercial and industrial activities and the 
adjustments incident thereto; such problems, therefore, form the 
basis for certain phases of vocational education. 

In 1890, it could have been truly said regarding Indiana that 
from the standpoint of vocational education the needs of the masses 
were largely for agricultural training, since 73.1 per cent of the 
entire population resided in rural communities and 52.2 per cent 
of all wage-earners were engaged in tilling the soil, raising live 
stock, ete. In 1910, the population was almost evenly divided 
between rural and urban communities, the ratio being 57.6 per 
cent to 42.4 per cent, the greater per cent, however, still resid- 
ing in the country. From 1890 to 1910 there was not only an actual 
increase in the number of residents in urban places, but an actual 
decrease in the number of residents in rural places. Thus, from 
1900 to 1910 the actual increase in urban population was 267,541, 
or 30.5 per cent, and the actual decrease in rural population was 
83,127, or 5.1 per cent. Comparing Indiana with the United 
States as a whole, it is seen that this increase in urban population 
has been general. Table 3 presents the facts concerning urban and 
rural population and Graph 1 illustrates the variations in dis- 
tribution from 1890 to 1910. 


TABLE 3. DISTRIBUTION OF POPULATION IN INDIANA IN 
URBAN AND RURAL COMMUNITIES, 1890-1910 


INCREASE AND 


1910. 1900. 1890. DECREASE* 
1900-1910. 
+ Perle. en platen |e Per Per 
Number. Gane: Number. Gane Number. Cen Number. Gant: 
Total..... .|2, 700,876) 100-0/2, 516,462) 100-0|2, 192, 404)-10020|\ eee 
Urbanao:= 1,148,835) 42.4) 876,294) 34.3] 590,039) 26.9) 267,541) 30.5 
| 


Rural...... 1,557,041] 57.6)1,640,168) 65.7)1,602,365, 73.1) *83,127, 5.1 


AVERAGE FOR UNITED STATES 
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GRAPH I 


Distribution of Population in Urban and Rural Communities 
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The inerease in urban population and the decrease in rural 
population was not primarily due to places of less than 2,500 in- 
habitants enlarging their corporate mits, thus bringing them into 
the 2,500 class and apparently reducing the rural population. If 
this were true there would have been in 1910 more communities 
of the 2,500 to 5,000 class than in 1900, but it will be noted in 
Table 4 that in 1900 there were 38 communities of this class and 
in 1910 only 37. Aside from the decrease in the number of places 
in this class, a decrease in the actual number of inhabitants is 
also shown. This decrease amounted to 379 persons. The chief 
inerease has occurred in the cities of the 10,000 to 25,000 class, 
the actual number of such cities having increased from 10 in 1890 
to 14 in 1900 and to 20 in 1910. Aside from the rural population 
which represents 57.6 per cent of the total population in 1910, 
cities of this class have for the last twenty years contained a greater 
percentage of the population than those of any other class. In 
1890 this percentage was 6.6 per cent; in 1900, 8.7 per cent, and 
1910, 12.6 per cent. The-actual number of residents in com- 
munities of the various class sizes for the last twenty years will 
be found in Table 4. 
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Considering the percentage of increase in population from 1900 
to 1910 in communities of the various class sizes in Indiana, it 
will be noted in Table 5 that the decrease in rural population 
was 5.1 per cent, whereas the increase in places from 2,500 to 
25,000 was 26.1 per cent; in places from 25,000 to 100,000, 37.7 
per cent, and in places of over 100,000, 36.7 per cent. 


TABLE 5. PER CENT OF INCREASE URBAN AND RURAL 
POPULATION, BY CLASSES 


1910. 1900. 1900-1910. 


SIZE OF PLACES By POPULATION. : 
Per Cent 
Number. Number. Increase and 


| Decrease.* 


MOON Grmore. 2... .2. 233 , 650 170,963 36.7 
PON to 100-0000... ..... 0. 0s I 245,421 178, 215 78 
5500 20h 000 a or 664,764 527,116 26.1 


[RU TEBE oe oi a ee ee PAS Bee 1,557,041 | 1,653,773 | 5.1 


Summarizing the facts thus far presented, it has been shown 
that in the course of the last twenty years Indiana has changed 
from a State with a primarily rural population to one in which 
the population is almost equally divided in residence between rural 
and urban communities. Aside from the fact of mere residence, 
data contained in subsequent sections show conclusively that the 
social and economic interests of the State are now as largely 
related to industrial and mechanical pursuits as to agricultural 
pursuits, the number of industrial workers now being equal to 
the number of agricultural, and the value of industrial products far 
exceeding the value of agricultural products. 


$4. Colored and White Residents 


To a certain degree the presence of colored residents is bound 
to condition the kind of vocational education to be provided. In- 
diana, however, having 60,320 negro residents in 1910, represent- 
ing 2.2 per cent of the entire population, is not to be classed among 
those States in which the question of color constitutes a serious 
educational problem. This is not to say, however, that adequate 
provision for vocational education should not be made for this 
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group. This phase of vocational education constitutes an entirely 
different problem and should receive full consideration. A glance 
at Table 6 shows that in 1910 there were but 595 orientals in the 
State, so that this element constitutes no serious problem. Con- 
eerning the growth of the negro population it is noted from this 
table that from 1890 to 1900 it amounted to 12,290, or 27 per cent, 
and from 1900 to 1910 to only 2,815, or 4.9 per cent. Indiana ranks 
high among the States on the basis of native born white residents, 
this percentage in 1910 being 97.7. The summarized facts relative 
to native and foreign born population are contained in Table 6. 
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§5. Native and Foreign Born Residents 


Considering another phase of the nativity of the population, 
number and per cent of native and foreign born, it will be noted 
that for the last twenty years the greatest percentage of foreign 
born residents was 6.7 per cent in the year 1890. In 1900 the 
percentage lowered to 5.6, and in 1910 rose to 5.9. These facts, 
as well as the number of native and foreign born, are recorded in 
Table 7. 


TABLE 7. NATIVE AND FOREIGN BORN POPULATION 
1890 TO 1900 


@unods Total Native Foreign Per Cent Per Cent 
oe Population: Born. Born. Native Born.| Foreign Born. 
1910 eels a2 OO, ONO, 2 O42 Ltn 159, 663 94.1 5.9 
NI GOORES Eta ieeD DIG 4624 2. Ol eroal 142,121 94.4 5.6 
S90 eee ae 2,192,404 | 2,046,199 146, 205 93.3 EZ 


It is of the greatest significance to discover the nativity of the 
foreign born living within the State. The presence of foreigners 
from certain countries is very likely to indicate opportunities for 
employment along certain lines together with district social con- 
ditions, accompanying which are peculiar vocational educational 
problems. On the other hand, the presence of certain industries 
is very apt to bring certain types of foreigners. For instance, 
unlimited opportunities for employment in tailoring shops are apt 
to bring Russian Jews in great numbers. In Indiana in 1910, 
65.3 per cent of all foreigners were born in Northwestern Europe, 
30.0 per cent in Southeastern Europe; .7 per cent in Asia; 3.8 
per cent in other American countries, and 2 per cent in all other 
eountries. The percentage from Southeastern Europe has increased 
from 1.6 per cent in 1890 to 5.9 in 1900, and finally to 30.0 per cent 
in 1910. The number and percentage from all these sections is 
recorded in Table 8. 
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TABLE 8. SUMMARY OF NATIVITY OF FOREIGN BORN 
POPULATION LIVING IN INDIANA, 1890 TO 1900 


| 1910. 1900. | 1890. 
TOTAL. | 7 , 

| Number, ak Number. eel | Number. ee 
Total, all countries.........| 159,663 100 0 142,121 | 100.0] 146,205 | 100.0 
Northwestern Europe...... 104,250. 65.3) 126,447 | 89.0| 134,960 | 92.3 
Southeastern Europe... | 47,901 | 30.0 s/409| 6.9|- 2376 | 1.6 
Austen. 2) 50 aera | 1,092 | 7 427 3 tate Seen 
Other American countries... 6,029 | 3.8 6,043 4.3] 5 Oban) on5 
Countries not recorded. ... | 329 ee | 387 3 286 2 


Listing the ten leading countries from which the greatest num- 
ber of emigrants have come from 1900 to 1910, we have the fol- 
lowing in the order of their importance: Germany, Hungary, 
Austria, Ireland, England, Russia, Italy, Canada, Sweden, Scot- 
land. These ten countries have provided over 90 per cent of all 
of the foreign population. Germans, from 1900 to 1910, comprised 
over 40 per cent of the total; from 1890 to 1900, over 50 per 
cent, and from 1880 to 1890 almost 60 per cent. Table 9 lists 
these ten leading countries with number of immigrants from each 
from 1890 to 1900, and Graph 2 pictures these facts for 1910. 
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TABLE 9. NATIVITY OF FOREIGN 


BORN POPULATION LIVING 


IN INDIANA, 1890 TO 1910. NUMBER OF IMMIGRANTS FROM 


TEN FOREIGN COUNTRIES 


Countries— 


Parise Wier eroreninene ec Kn etal ore 


CouNTRY. 1910. 1900. 1890 
Germany= 248 Sa ve a le 62 179 77,811 84,900 
EME Se ees 14,370 1,379 436 
ASIN cane a eee ean Lo tae gai 3.022 832 
eS Eee Renee ple Gam 11, 266 16,306 | 20,819 
Eng laridie te sos ose te reer ee 9,783 10,874 11,200 
sea eee ne ee 9,599 22730) an 76 
Thalys On tes te tone ea ee ee Peon 1,327 468 
Canada ATO ae te eee sane oN 5,838 5, 934 4,954 
SWedense.2e ctr Nar nea eer eae 5,081 4,673 4,512 
COtland ye: ck here meet Ohare ge 3,419 2,805 2,948 
All-othericountries 25% 20a ee 19, 386 MSE 77 14, 560 
TRO Gal rie ae Sa aoe vies year aan 159, 663 142,121 146, 205 
GRAPH 2 
Nativity of Foreign Born Population 
10900 20000 30000 40000 50000 60 000 


BRS ee pe Ue ST FR 


Lunry TT 
Pee een | 
rho’ _—__ 
Engh.d 
sees 
why 

Canada 

Ps 

Scotland C7) 


Austria 


Russia 


Sweden 


2° 
—“~ 
—~] 


Facts CONCERNING THE PEOPLE OF INDIANA 


Of the 159,322 foreign born white in Indiana in 1910, 111,396 
were living in urban communities and 47,926 in rural communities. 
As recorded in the census, those places having more than 500 
foreign born whites were: 


EnGenaApPOUS | 2.2.2 .5......- 19,767 Biichariecs sass sare oan 1.636 
SELL 310 Se er 13,420 PIGSANS NOL cute eae ware Se 1,405 

Mpaste ONieGaso.... 62.0.2... 10,295 ESIGHIMONG) ott! a ee eee 1,173 
LEY | JES SSS eee 8,242 (ROCESS OM OSs fie ea een a cis Sah 977 
POT WB ee 7,204 New: Alpany 22.2066 seeks 2 SOS 
[2 ST OITG 2 eer 0.003 UBER CV Opera sens aint tosses alt aiage Sree S40 
1D PELL) GS 4,462 WEHTI@EEMNCS oct he Pe ee S16 
Wer ATE OEY. 2. 2S ee 4528 IBWWOOGs 24.5 © oe eee eines 812 
NEGRe DEIAWVEC) (oe... . . 3,196 TRCOROMN Orr ce: See se Sake Soe a nae 719 
WeemeBCCHC Lt oe to i. 2,019 | BYTES Ui oes ie eet Pot OST 
SI ChuG She ea 1,954 WieneION iar ose Seo tee ue ae 564 
WEISeRWaka 2. 2 ee 1,803 


$6. Mliteracy 


In 1910 there was 66,213 illiterates in Indiana, or 3.1 per cent 
of the total population 10 years and over. An illiterate, according 
to the census, is a person over 10 years of age unable to write 
regardless of his ability to read. Of all illiterates in Indiana, 
40,955 were native white, being 2.1 per cent of native white popula- 
tion; 18,200 were foreign born whites, being 11.7 per cent of the 
foreign born white population, and 6,959 were negroes, or 13.7 
per cent of the negro population. Lhteracy in Indiana was re- 
duced from 4.6 per cent in 1900 to 3.1 per cent in 1910. the 
number of native white illiterates being decreased from 63,800 to 
40,955, and negroes from 10,954 to 6,959. Llhteracy among foreign 
born increased in about the same ratio as the increase in foreign 
population, as there were 16,059 or 11.4 per cent in 1900, and 
18,200 or 11.7 per cent in 1910. The following are the summar- 
ized facts concerning illiteracy : 


1910. | 1900. 
ILLITERATES. (eat oe a eS Se ee ee 
Number. Per Cent. | Number. Per Cent. 
otal number... ....... 66, 213 3.12 >} 905539 | 4.6 
Native white............ | 40,955 Det ly ale 62 S00... 3.6 
Foreign born white....... 18,200 | jay, 16,059 11.4 
INGeReeS. . 22.22. 6,959 ASE 10,594 22.6 
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Compared with other States* as to illiteracy, Indiana’s rank is 
eleventh, there being ten States with a smaller percentage of 
literacy and thirty-eight States with a greater percentage. On 
the basis of native whites, Indiana’s rank was thirtieth, there 
being twenty-nine States with a smaller percentage and nineteen 
States with a greater percentage. Considering illiteracy among 
foreign born whites, Indiana ranked thirty-second, there being 
thirty-one States with a smaller percentage and seventeen with a 
greater percentage. On the basis of illiteracy among negroes, 
Indiana ranked thirty-first, there being thirty States where the 
percentage was smaller and eighteen where it was greater. These 
facts are presented in Table 10. 


* Including the District of Columbia. 


39 


OF INDIANA 


PEOPLE 


1 
4 


RNING THE 


> 
4; 


Facts Concer 


er tits — ee 


SSO eat ake a VMOT Tia () [esos "+> -LINOSST]A Shae) erence Dees puv]sy opoyy Cac ete ae 8} OSNYOUsse | 
6° 6 Scire in Wie’ fet ciated AOS.10 f' MON (0 OT | slog si) ele tence) ve vee BIULO JIT eG" I Ait Ge Getep O- Os0s0e o SIOUTT|T 6: 1 | EO) Gl TWO! OSUTYSE M 
GO Ge. all ee puxysy opoyy 16 etiareos SBUTULOA AA Cat “* - erTueaATAsuUog QP ‘BUB LUO 
[TG eenes| soos, ee BvIuBvATASUUO Q°6 eee res vULOYeIYO |B (peeks hemp eas UBSIYOIIN 9} -omysdute FT MON 
Qe Qieees | eee eet OpRIoO[OD 6 [oe ee BUG UOT, eA -oarysdure yy MoN a spas “LINOSSIPA 
Te Quem ca S}JOSNYOVSSV | e . 6 ramtose ha oO 050. oxo UBSIYOITN Gi 0 yuo Beceo.0 Koso f MON ie ale OuIB iN 
0 S sMeroa) lemeniet mer) furie alle OUIvIN (he 6 | @ el ep lenve ceiiemnelvebres ore BIULOAL A 6° a) niga iileguctitelsteh elie te “UISUODST AA di: re |p iseae Some, oats SIOUTT[T 
ZL Re Ee Oo cate “BUOZIIW 68 RE CR ai arene susuey ry 20 Bae sco otiectenns YOK MON Bs e is" etkar ola Geo b.o soe0 16 1UOULIO A 
ie ele ea eystaqaN 18 -1 5555552) TISTOOST AN 90 foo BAO] Le Fess  BTEO TED 
Ted sa ClULON | B®) Ce Qe RE Nee ae tel doSsouUd J, CoarH A Vestine guipeamnie eae hee ec SBSUB yy PESOS Bie lS Sai i hata OpB.LO[OD 
0-2 ae CUCAUOTNT PQ ets Caress lege Ayonquoy 9°0 pis a 9 NOT DUNO Qu Orie Sra ats he Sees a te BULULOA AA 
an) eaescees Arete OYyep] 2° "77 BUTTOIBD YQION COTBR (a scram ees eee BYSB.IGON Olay Clean po ae C2 Sa UBSITPTI\ 
e°9 =) Jonomjouu0s Tae 7G) GL UOPSUIYSE AA G2) eqreea tga S}JOSNY OSS (Ad eel ae Eee eS o1rugd 
7S eee eae oe ee UBSTYIIA 92 sea “BPBAON can) “o> SUOUSUTTSR AA Gace Tas Se UISUO OSEAN 
CG le “vyoyecy TING Qip [erete ra BOSOUUIPY @g. fet BOSON] ee ee euripuy 
gg here “BPBVAON Tene ee ee BYSBIGON CAQ tetas: aewan BIOYVC YIAON [oe a ee ByIOYyVC YON 
Ce eee yqok MON 69. | ee ouepy Cy | eae BIUIOFI]RO) Oe 0 fcc BIOSOUUT 
Qe 2b oc Ott 0.0.0.0°0 SUTULOK AA Q°9 et fe sie “BUT[OIBD yynog FO eiaielng) «| ty fauiebvearecusltemis UOSIIC) 6'Z “B1OYVC yynog 
Come pees voy, yWAON GO oi he VMO] ayy pe ee vyoye INOS Cog ite eee cee yey 
QE = lar e: JUOULIO A eg fcc vOYRC, WON 0 Bere! “EPUAON pate pope eae ee SuSUR yy 
OT OebeCeis Cac Get ClO OfGNO yeiy 12.9 Sere keene lems i ev ekelet-eiis, u0sOI() r 0 e] since) =e ke) Ver efkes cel «aie te seme yey Cae cr je}Mey tehvey el is\paules “ol oltolumi ere, oyepy] 
CF atmo a 4 USbo “UISUODST AA 09 Rn er CGM OED BIBIOOL) r0 Pao eohon ian “BUBIUOTN OZ Sonos dxecoRo} One UOISUTYSB MA 
(Oe T Date=t) Orono. 6-0 UOLSUTYSB AA 6° G Gat: O=tin ands OO NG-oFdTo. Oo yey (GP () Ba OO; Gate te Ue UOJSUTYSB AA 6° I PaO DL Ono. NvO OO Loti uoda.1() 
Tv C3) Cac tO O =O60 BLOSOUUTT] (0 c oiiel 'eliae stents ‘ByOYVd yqynog Ge ) 6 io Gade On ao BUIUIOK AA 6° 1; ONO) tivo 0 10. 0"0-0 BYSBIGIN 
Vv G at etre Os O20: 004040 U0SdI(C) Q° - eereleiieate teh iviae. “UOJSUTYSV AA @ . () OPO) Gade dette O Oe OrOed O oyuRepy De I p00 1D OOO 0) ONG bron C0 SO BMOT 
‘quod Jog "94819 “quod 10g "04810 “quo 10g "94819 ‘quoy 10g "91819 


‘SHOUDAN 


‘HLIH AA NYO NOIMUOW 


‘HLIH MA NYO AALLVN 


“NOLLVTONdOd GUlING 


SHOUDHN ANV ‘SHLIHM NYO 
NOIGUOd SHLIHM AALLVN ‘NOLLVTNdOd TVLOL NI AOVUALITTI JO SISVE AHL NO OT6T 
NI SHLVLS YHHLO HLIM GHUYVdWOO VNVIGNI NI AOVYUELITTI JO GOVINGOUAd AHL “OF ATA. 


ITY STUDIES 


S 


INDIANA UNIVER 


40 


poe |e vuRISMoTy ats Fs eum 6 FI + OOIXOTA ALO NT 06% occ vuRISMor] 
Ope vuEqRly ie OoIXoT MON eeT fe BURISINOT] 1@7 “+ -eurpoang nog 
os ae euTpOrRD YING O08. fo SBXxo al ---  BUTTOURD, TION 7 ee vureqepy 
GC" 0¢ BeG-ub SOO OOO. 0-0 BIBLODX) 0: $2 Badu thio o40"%0. 6.0 BUBISTNO'T e OL Siehiieree “*BUILOLVD qyynog p 2 O00 Oooo oF 9 0rO ‘TAdISSISsty 
9 ce VOTO ARORO IO ‘1ddIsstssyy 6: ez SedaDNor Eben BIUIBIT A 180M 0° OL OH EOEO MLO O “AYon UY 6 0Z Cele scacorey eencehc Ret tOose “BUOZLLY 
6 1E “**  BUTTOI’D YIION TEOZ “  eTuBATASUUO GaGua baci vara ee na VUE LTV JEQG Eel ae Ree eae ee BIDLOOL) 
0) oe ele le (etns veticel We) tehilecsel te BIULOAT A, Q° 61 Ciairtiel=jenvetlc! wehsel tei elite, OLBMBIOC, rae 6 olden st ole) velviehre JOSSouUd J, C 0Z oY ei ieekel oa civeltel le ODIX9]\ MON 
9°12 ee AST ONVUONT oi i eaeaet at aaa puvysyT opoyy OQ tas pee ee ee BIUTSAT A Ge Oifiticesy era eats BUILOIB) YLAON 
Ca 7 She sah eaten dOSSouuod J, PF SI ONO} OOUUOO) ry ie ee BTS TOOL) (det Sh aes Pana cenm Te cette BIULL A 
Te OC aera ek eee SVSUBY.LY TG ne os" Td ISSISSTIA] Gye cl ge ees ee ae SVSUBYIV OS Cres | Soci SN ee geal VPLLO[ 
QUOT BEE nee: IIVMBIOC Us <r aie (nce a gene AOS10f MON Fig@) tree lla es ee BIUISATA YSO AA O2eT a S Sossouuey, 
CECZT ia Se cases ie VPLLOT Ger Auden teagan alTysdure pT MON Cae. sos TAdISSISSIpA] OR Z| pach aeaa kan aa SVSUBY IV 
9 FZ dO ie Oun, Geceintoso! 0 1Ge-b SBX9 J, DOT 2 ho: Loe OOD. OC ee=O yalo XK MON oe WSs Heriuan Gur dh AbAND BPO] ZI tdod Daan Ronn ‘AYonquoyy 
ae C7 A anguaee, dor “puepAreyy Ds eT J 9) ebacant ons ie Deno Ono OUR IN e I Ger deavo: Hear poGLo OMe SVXO], iB 6 ad a sno bad: Ee oLON Own o SBXO], 
CBOE ole a: BIULGAT A ISO AA L Of pean me NUTOULLON\: Tea eas ey CUO Z LLY Gi Oi Te Alcee asic BIULBILA ISO AK 
did Rearend eCard tae A: BVULOYRLYO Gl DRA home STJOSNYOIVSSB]AT ee i * “BULOU RO el tte essa oe OIVMVIOC, 
a Vs Kap eae ee LINOSST]A] Geir eke a soa puvpAreyy GZ) ean ees eee OIBMBIOC ES) age 5 alee el puvysyT spoyy 
iz . al ei vem 0) sence) ef Ae ODIXOJN MON Ds II oi uey bile A (el cojsen ieylon se peuren se eueipuy 6 ve hice! tesgolvepete, keine), heise LINOSSTIAT Za i) el Mewient ef el ae cnadpcopeapey (eins puepAreypy 
pep [octet euRIpuy CTT iste ete ono 9°72 ee pueEaeyy Wey ey Moos cues. upBAON 
ar | “dq ‘WOPSUTYSE AA Cari Ee nae CULO Gls Tee Wine poe euvipuy 09 | MOT ouUOs) 
0: ral Hebe Opity wo omits) Foi Leeo SusuB yy ee ek Gti tore. GO, Tso . OpRALOTOD) (0) Z tebe i bape Oona awn OUIvIN 6" Cc 5 wore goon 20 vruvayAsuuog 
Tele oe Seite as ae O1ud CSO iL ee (es (Se aie SUSUBY (i eet Rca ee dn JUOULIO A.  OTGEY 6 Ree emai sen ra eat BULOYRLAO 
9 OL "-OTySdure FT MON CeO serps wine wee Take VPLIOL QUAI ae ae lbpiien eee ae OpBLOTOD) Oe Gere ener ees AOS.LO(? MON 
GOL fortis sIourT}] 0 oe ee SIOuTT]] Crpl ge [eee eles te o1u0 @G@ frttectee yIO.L MON 
‘queg Jeg “O4YBIG “que 10g "94BIS VUSG)s dod "04BY9 quer) “19g “OVBIS 
‘SHOUDAN ‘ALI AA NYO NDIGUOW “ULIH AA NYOG AALLVN ‘NOILVINdOJ GYIING 


Facts CONCERNING THE PEOPLE OF INDIANA 4] 


As recorded in the census, more than 500 illiterates resided in 
the following cities and towns in 1910: 


BAMEIMAPOIS: 9.2.6. 25 ce ees 5,874 
DESEO 0g ie 3,017 
IE TDi Sa CS Se eee 1,95 

SOT: “TBC Ga eeeeee 1,405 
SEES. ) iOS Se ees 1,390 


Bort Waynes cee see ee 1,152 
Mirchi saniMCiy nes eae Sees 90S 
Perreceeaule Sees eens ates ae SOS 
EFA IN OMG rk. cee oe eae 720 
New, Albany’ Se 2 pe DDO 


More than 500 illiterates resided in the following counties in 


1910: 

allemt ae ne 1,766 
IBAEENOLOMECW s2.0.0 026. oes 796 
SSS 2226s 644 
CATS 90. Se 911 
CUS “JES ee 1,012 
CPT ICHO Ra ee 658 
1 AN TESS 65 Ge 637 
|S CIS SS ee 988 
ILEUS CSG a 697 
IPLOWGL Se cee ee ae 730 
SUDSTNL pes eer 981 
CSISSUINE jC Sa A 1,204 
“SIRESING SEG Ses ees eae 1,247 
[5 LES TEES ISOS i poe a ee 619 
LSGIRIN’ 25 2 Sea ee 509 
HNO EG@iees = cass. es eee ene oS1 
VEGESU 1) casas 761 
MOTHERSOMM rs 65s i ees D357 
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CHAPTER If 


THE OCCUPATIONS OF THE PEOPLE OF INDIANA 
$1. Methods of Determining Importance of Occupations 


The occupations in which people are engaged in a community 
serve in a general way to indicate the possible lines of employ- 
ment and also the type of vocational education required. Although 
the total number of occupations in various States is about the 
same, the workers in the various groups of occupations may not 
be evenly and constantly distributed. Thus, while in Mississippi, 
Idaho, and Massachusetts all of the nine groups of occupations 
are represented, about 77 per cent of all workers in Mississippi 
and Idaho are engaged in the agricultural pursuits and 10 per 
cent in manufacturing; whereas in Massachusetts less than 10 per 
cent of all workers are engaged in agricultural pursuits and over 
5) per cent in the manufacturing and mechanical pursuits. By 
determining the number of workers in each of the groups of oecupa- 
tions it 1s possible to determine the productive interests of the 
community, and a comparison of the number of workers in the 
varlous occupations is one preliminary measure of the importance 
of the pursuits. The number of workers within a given occupa- 
tion, however, is not to be considered as a final measure of the 
importance of the occupation from either a social or economic 
standpoint. 

Other measures in determining the relative importance of oc- 
cupations are the monetary value of the product, value added to 
the raw material as a result of the manufacturing process, the 
amount of capital invested, and amount of wages paid. These 
measures apply with most directness to the agricultural and manu- 
facturing and mechanical pursuits. The last and final measure, 
more significant than all of the others, is that of the value of the 
activity to the people of the community, in terms of continued 
and increased health, happiness, and physical and spiritual well- 
being. If the product of the pursuit of the occupation represents 
no social value, or a minimum of social value to the community, 
then the occupation cannot be regarded as being of positive im- 
portance and positive worth; it is rather of negative importance 
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and negative worth. Thus, in a community of 11,000 workers, 
10,000 of which are engaged in the manufacture of alcoholic 
beverages and 200 in the manufacture of shoes, the work of the 
10,000 represents in no wise the most important community activity 
as the product is of negative importance and worth. The same 
might hold if the 10,000 were engaged in any of the tobacco manu- 
facturing activities. The work of the 200 group is of unquestioned 
social worth, and as such takes priority over the larger group 
engaged in producing alcoholic beverages. Even though an occupa- 
tion engages the full time of a majority of the people, and the 
monetary value of the product be great, if the product does not 
meet a vital human need and contribute to the well-being of 
the community, the occupation cannot be considered of primal 
unportance. 

These measures, then, may be apphed to various occupations, 
in order to determine their relative importance and worth: 


1. The number of people engaged in the occupation. 

2. The monetary value of the product. 

The value added to the raw material by the process of Manutac- 
turing. 

4. Amount of capital invested. 

Amount of wages paid. 

6. The social worth of the pursuit of the occupation. 


Oo 
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§2. The Distribution of Workers in the Nine Groups of Occupations 
to the Communities 


The United States census classifies productive activity of males 
and females as follows: 


ee 


Agricultural. 

Manufacturing and mechanical. 
Trade. 

Domestic and personal service. 
Transportation. 

Professional service. 

Clerical pursuits. 

Extraction of minerals. 

Public service. 
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Table 11 shows the number and per cent of males and females 
29 


in each of the nine groups in Indiana and Graph 3 illustrates 
these facts. 
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PATIONS IN INDIANA, 1910 


DISTRIBUTION OF WORKERS IN GROUPS OF OCCU- 
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GRAPH 3 


Distribution of Workers in Groups of Occupations 


AGRICULTURAL: Men, 335,609 Women, 8,845 Total, 344,454 


MANUFACTURING: Men, 271,315 Women, 39,087 ‘Total, 310,402 


“TRADE: Men, 87,043. Women. 12.633 Total. 99.676 


DOMESTIC AND PE RSONAL SERVICE: Men, 28.355 Women, 56,097 
Total, 84,452 


TRANSPORTATION: Men, 71,810 Women, 3,901 Total, 75,711 
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PROFESSIONAL SERVICES: Men, 28,855 Women, 19.922 Total. 48,777 


CLERICAL: Men, 23,671 Women, °14,899 Total, 38.570 


BHXTRACTION OF MINERALS: Men, 28,298 Women, 7 Total, 24,500 
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PUBLIC SERVICE: Men, 10,028 Women, 340 Total, 10,368 
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It will be noted that the agricultural pursuits occupy 33.2 per 
cent of all workers and that 29.9 per cent are engaged in manu- 
facturing. These two groups contain 63.1 per cent of all workers 
in Indiana; and, adding the related fields of trade and trans- 
portation, the total is over 80 per cent. 

It is necessary to consider males and females separately in 
this study as it is impossible in only very few occupations to offer 
the same vocational education for the two sexes. 


Males in the Groups of Occwpations 


Table 11, to which reference has already been made, lists the 
number of males in the various groups, but Graph 4 presents the 
facts more strikingly. Again it is noted that the agricultural 
sroup contains the largest per cent, this being 38.1 per cent, while 
the manufacturing and mechanical is second in rank, containing 
30.8 per cent. 


GRAPH 4 
Occupational Distribution of Male Workers 
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Females in Groups of Occupations 


While Table 11 contains the number of females in the group 
of occupations, the same facts may be studied to better advantage 
in Graph 5. 


GRAPH 5 
Occupational Distribution of Female Workers 
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Women are engaged in the greatest numbers in domestic and 
personal service, the percentage of the total being 36.0. The next 
largest group is engaged in manufacturing and mechanical pur- 
suits, the percentage being 25.1 In the order of rank profes- 
sional service then follows, involving 12.8 per cent of all female 
wage-earners. : 


§3. Occupational Pursuits of Various Age Groups 
Males at Work an Various Age Groups 


Table 12 shows the actual number of males in various age 
groups living in 1910 and the number and percent of each age 
eroup at work regardless of the kind of work in which they are 
engaged. Graph 6 pictures these facts. 
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TABLE 12. TOTAL NUMBER OF MALES IN VARIOUS AGE GROUPS 
AND NUMBER AND PER CENT AT WORK IN INDIANA, 1910 


MALEs. 
AGE GROUP. 
Total Total at) = Per Cent 
Number. Work. at Work. 
ANMoverlOby ears tigre ee sania te. | 1,106,447 880,979 80.3 
LO COMBO aTSay eee eke a eee ee | 102, 400 8,116 TO 
(ato Ubivearss, oe core ere 51,838 19,572 BT7 
1 Gio.20; years ta beter eee | 182, 095 101,951 Teak 
Dito 44 yeara. eth ey | 501,586 | 487,047 96.9 
A5svears And OVERL 2%. We nates ge | 318,528 264, 293 82.9 
| : 
GRAPH 6 
Percentage of Males at Work 
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Concerning the various age groups it is seen that of boys 10 
to 15 years old, 7.9 per cent were at work; youths 14 to 15 years, 
37.7 per cent; young men 16 to 20 years, 77.1 per cent; men 21 
to 44 years, 96.9 per cent, and men 45 years and over, 82.9 per 
eent. Under the detailed study of the groups of occupations in 
subsequent sections, the specific pursuits in which the individuals 
were engaged in each age group are recorded. 
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Number of Females at Work by Various Age Groups 


Table 13 and Graph 7 contain the same information for females 
as indicated in the above paragraph for males. 


TABLE 18. TOTAL NUMBER OF FEMALES IN VARIOUS AGE 
GROUPS AND NUMBER AND PER CENT AT WORK, INDI- 


ANA, 1910 
FEMALES. 
AGE GROUPS. 
Total (Total Num-| Per Cent 
Number. ber at Work.| at Work. 
| | | 
Milvover iO years...................-- 1,050,411 | 155,731] 14.8 
MOMEOMI CATs 8 ee 100,734. | 838 | 8 
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Sleme0nears | 130,091 | SEG [eal 
Dito wt years. 3... 2... se eek 479, 254 | 83, SO 1705 
45 years and over.................... | 290,217 30,258 | 10.4 
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Percentage of Females at Work 
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It will be noted that while most of males in Indiana are wage- 
earners, most of the females are not. Of girls 10 to 13 years old, 
.8 per cent were working; 14 to 15 years old, 10.3 per cent; of 
young women 16 to 20 years old, 27.0 per cent; women 21 to 44 
years old, 17.5 per cent, and 45 years and over, 10.5 per cent. 
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What Males of Various Age Groups Were Doing im 1910 


Table 14 records the number and percentage of males in the 
nine groups of occupations for each age group. 


TABLE 14. 


ANA, 1910 


TOTAL NUMBER OF MALES IN AGE GROUPS AND 
NUMBER AND PER CENT IN VARIOUS OCCUPATIONS, 
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13 YEARS. 15 YEARS. 
Num- | Per Num- | Per 
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TABLE 14—Continued. 


| Men 45 YRARS AND 
OVER. 


Number. Per Cent. 
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Work of Boys 10 to 13 Years Old 


Of the 102,400 boys between the ages of 10 to 13 living in 
Indiana in 1910, only 8,116, or 7.9 per cent, were at work. Eighty 
per cent of this number were employed on farms, and the next 
largest group, 11.4 per cent, in pursuits incident to trade. Of 
those at work on farms subsequent data reveal the fact that the 
greater number are working at home. According to the 1910 
census the problem of productive wage-earning in the early years 
of boyhood is not a serious one. 


Work of Youths 14 to 15 Years Old 


Of the 51,838 boys of the 14-15 age group, 19,572, or 37.7 per 
cent, were at work in 1910. The greatest per cent at that age 
were engaged in agricultural pursuits, the total number being 
10,970, or 56.1 per cent. 3,339 boys, or 17.1 per cent, were en- 
gaged in manufacturing and mechanical pursuits, and occupations 
incident to trade involved 1,505, or-7.7 per cent. The remaining 
workers were distributed in small numbers in the other six pur- 
suits. It is very significant for purposes of education to note 
that 37.7 per cent of all boys of these ages are at work. In all 
probability this percentage is far too low since many boys are 
doubtless engaged in wage-earning who manage to evade the census 
enumeration. 
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Work of Young Men 16 to 20 Years Old 


The majority of all males between 16 and 20 years were at 
work in 1910. The actual number was 101,951 of a_ possible 
132,095, or 77.1 per cent. As with the younger age group, the 
larger group was still employed in agricultural pursuits, the per- 
centage being 42.5 per cent. 

Manufacturing and mechanical pursuits employed 25.3 per 
cent; trade, 7.4 per. cent; and the remainder were distrubted as 
indicated in the table. For the majority of young men these years 
are devoted to wage-earning and not school education. 


Work of Men 21 to 44 Years Old 


Ninety-four per cent of all males in this age group were at 
work in 1900, the total number being 487,047 of a possible 501.586. 
The percentage in agricultural pursuits was somewhat smaller 
than in previous years, it being for this period only 32.5 per cent. 
The percentage in manufacturing and mechanical pursuits mate- 
rially increased, being 28.6 per cent. Trade and transportation 
each employ about 9 per cent of all workers, and the remaining 14 
per cent were distributed as indicated in the table. This is pri- 
marily a period of productive activity for all men. Comparing the 
percentage in agricultural pursuits in the various age groups, it 1s 
noted in these years that it is the lowest, while the percentage in 
manufacturing and mechanical pursuits is in these years the highest. 


Work of Men 45 Years Old and Over 


The percentage of workers in these years is lower than in the 
21 to 44 age group, it being about 82.9 per cent or 264,293 workers 
of a possible 315,528. Nearly half of all of these men 45 years 
and over were engaged in agricultural pursuits and about one- 
quarter in manufacturing and mechanical pursuits. Ten per cent 
were engaged in trade; and 6 per cent in transportation. These 
three activities engage the time of over 85 per cent of the total 
number of men; the remaining 15 per cent are distributed as 
indicated. It is interesting to note that while in the 21 to 44 age 
geroup the percentage in agriculture was relatively smaller than 
in previous age groups, the percentage in the 45 years and over 
group is relatively much larger and the manufacturing and me- 
chanical relatively smaller. 
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What Females of Various Age Groups Were Doimg im 1910 


Table 15 shows the actual number and percentage at work in 
each group of nine groups of occupations. 


TABLE 15. 


TOTAL NUMBER OF FEMALES IN AGE GROUPS AND 


NUMBER AND PER CENT IN VARIOUS OCCUPATIONS, INDI- 


INAS 1910: 
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TABLE 15—Continued. 


WomEN 45 YEARS AND 


OVER. 
| Number. |Per Cent. 
Totalimegroup siren oie Oe ies ary a Neh ht ate ee 290;,217.| 100.0 
Totalat work. (ei si ar ohare coe eee 30, 258 10.4 
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It will be noted that in each of the age groups the domestic 
and personal service occupations contain the largest number of 
workers, and the manufacturing and mechanical pursuits the next 
largest number of workers. Concerning women in industry, while 
it is impossible to determine from the figures at hand how long 
individual women remain in industry, the fact 1s established, how- 
ever, that from 16 to 44 almost a constant percentage of women 
wage-earners are here employed. Of those at work in age groups 
14 to 15, 27.1 per cent are in industry; 16 to 20, 20.4 per cent; 
21 to 44, 19.7 per cent, and 45 and over, 18.9 per cent. ‘These 
facts are contrary to the usual statement, that while girls may 
work for a time in industrial pursuits, they drop out before reach- 
ing the age of 20 years. All girls entering industry at 16 may 
drop out at 20, but the facts show that about the same number 
and percentage between the ages of 21 to 44 years are in industry 
as between the ages of 16 to 20. These may be entirely different 
individuals from those 16 to 20 years, but the chances are that 
they are not. The chances are that this 21 to 44 group is composed 
of a large number who entered industry from 16 to 20 plus other 
women who have entered in later life. 


Work of Girls 10 to 13 Years Old 


In 1910, of the 100,734 girls between the ages of 10 to 13 years, 
only 838 were listed as at work and 57.3 per cent of these were 
engaged in domestic and personal service pursuits. About one- 
fourth of the total number at work in this age group were in 
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agricultural pursuits and subsequent data show that they were 
helpers on farms. The numbers in the other groups of occupa- 
tions are too small for serious consideration. 


Work of Girls 14 to 15 Years Old 


With a possible 50,115 girls in this group, 5,167, or 10.3 per 
cent, were at work in 1910. Of this number at work, 1,924, or 
37.2 per cent, were in domestic and personal pursuits, and 1,404, 
or 27.1 per cent, in manufacturing and mechanical pursuits. These 
two groups embrace over 64 per cent of the girls at work. Trade, 
elerical, and agricultural pursuits each engage the time of about 
) per cent or 6 per cent of the total number. If the report of the 
census is accurate, the number of girls at work between the ages 
of 14 and 15 is much smaller than usually thought to be the case. 
It is certain from these figures that girls below the age of 16 in 
wage-earning do not constitute much of a problem in Indiana. 


Work of Young Women 16 to 20 Years Old 


In this age group almost one-third of all females were at work 
in 1910, the total number of females in this group being 130,091. 
and the number at work 35,577. As with the previous age groups, 
the largest percentage was engaged in domestic and personal 
service, this group being 34 per cent of the total; manufacturing 
and mechanical pursuits contain 30.4 per cent; the clerical pur- 
suits 12.3 per cent; trade and professional each about 8 per cent, 
and the remaining were in pursuits incident to transportation, 
agriculture, and puble service. 


Work of Women 21 to 44 Years Old 


The number and percentage of women at work between these 
ages is less than in the 16 to 20 year group, there being, in 1910, 
479,254 in this group and 83,891, or 17.5 per cent, at work. Of 
this number 32.7 per cent were in domestic and personal service, 
19.7 per cent in manufacturing and mechanical pursuits, 16.7 per 
cent in professional, 11.5 per cent in clerical, and 8.8 per cent in 
trade. There- was a notable change of relative numbers in this 
age group in the professional and clerical pursuits, the number 
being much higher than in previous and later years. 
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Work of Women 45 Years Old and Over 


The total per cent of women at work in these years was about 
the same as from 16 to 20, being 10.4 per cent, and representing 
30,258 women at work from the total of 290,217. The percentage 
in domestic and personal service was greater here than in any 
other period, since almost 50 per cent were so engaged, while the 
number in manufacturing and mechanical pursuits dropped to 
less than 20 per cent. The manufacturing and mechaneal group 
was largest in this age group, the total percentage being 18.9. 
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AGRICULTURAL PURSUITS 
PART I. GENHRAL STATUS OF AGRICULTURE 
$1. Number of Agricultural Workers 


The agricultural pursuits in 1910 from the standpoint of num- 
ber engaged were the most important in the State of Indiana. <A 
total of 344,454, or 33.2 per cent, of all wage-earners were thus 
engaged. In 1900 the percentage was 39.2; in 1890, 46.0; and 
in 1880, 52.2. The total number of wage-earners in the State and 
the number and per cent in the agricultural pursuits from 1880 to 
1910 are recorded in Table 16. The relative decrease in the per- 
centage of workers in the agricultural group is pictured in Graph 8. 


TABLE 16. TOTAL NUMBER OF WORKERS IN INDIANA AND 
NUMBER AND PERCENTAGE ENGAGED IN AGRICULTURAL 
PURSUITS, 1880 TO 1910 


1910. 1900. 1890. 1880. 


Num- | Per | Num-| Per | Num-'| Per | Num- | Per 
ber:..|\Cent:| ber: (Cent: ber: |Cent:|’ ber. |Cent. 


All occupations... .. .1,036,710)100.0/898 , 953/100 .0)744, 303) 100 .0/635 ,, 080/100 . 0 


mAemiculcural. +... 2... 344, 454| 32.2)342, 733) 39.2)3842,474) 46.0/331, 783) 52.2 


GRAPH 8 
Percentage of Agricultural Workers, 1880-1910 
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While from 1880 to 1910 there was an increase of 400,000 
workers in the State, or 63 per cent, the imerease during this 
period in the agricultural group was only about 13,000, or 3.9 
per cent. During this period by decades the increase in the agri- 
cultural pursuits has not kept pace with the increase in the num- 
ber of wage-earners in the State as noted in Table 17. 


TABLE 17. NUMBER AND PERCENTAGE OF INCREASE IN WORK- 
ERS IN ALL OCCUPATIONS COMPARED WITH NUMBER AND 
PERCENTAGE INCREASE IN AGRICULTURAL OCCUPATIONS, 
INDIANA, 1880 TO 1910 


INCREASE IN NUMBER AND PERCENTAGE 
oF WORKERS. 


1900 to 1910./1890 to 1900.|1880 to 1890. 


Num- | Per | Num- | Per | Num- | Per 
ber. |cent.| ber. |cent.| ber. jcent. 


AlOCCupaAtlOonss*.cc. jcc ce tee 137, 701/13. + |154, 650/17. + |119, 223/16. + 


Agricultural; 3 aioe shanna sae OCU ea 2AT\ = 2 NO. 69)“ 12 -- 


*Less than .01 not recorded. 


§2. Number of Farms and Extent of Farm Acreage 


While there has been but a very small increase in the number 
of farmers in the last few decades, there were actually fewer 
farms and a smaller farm acreage in 1910 than in 1900. In 1900 
there were 221,897 farms in Indiana, and in 1910 only 215,485, 
representing a loss of 2.9 per cent. In 1900 there were 21,619,623 
acres of farm land, while in 1910 there were only 21,299,832, or 
a loss of 1.5 per cent. The decade, however, from 1880 to 1890 
represented a growth of 2.1 per cent in number of farms and-a 
loss of .38 per cent in farm acreage. From 1890 to 1900 there was 
a gain of 12.0 per cent in number of farms and 6.2 per cent in 
farm acreage. Table 18 contains the facts concerning number of 
farms and farm acreage and percentage of gain and loss in both 
from 1880 to 1910. 
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TABLE 18. NUMBER OF FARMS AND FARM ACREAGE, 1880 TO 1910 


FARMS. LAND IN FARMS. 
CENSUS. Number Per Cent Per Cent 
of Increase or Acres. Increase or 
Farms. Decrease. Decrease.* 
TOMO ax: 215,485 2.9 21, 299 , 823 il ae 
NOOR. = 2. 221,897 12.0 21,619, 623 652 
LS9OU: 2. 198, 167 Paik 20, 362,516 Ons 
KSSOM |: 194,013 Z2OeS 20, 420, 983 A fe 


§3. Value of Farm Property 


In spite of the fact, however, that there was but a slight in- 
erease in the number of farmers and an actual decrease in num- 
ber of farms and farm acreage, there was an enormous increase 
in the value of farm property and farm products. In 1900 all 
farm property in Indiana, including land, buildings, machinery, 
live stock, ete., was valued at $978,616,471, while in 1910 the esti- 
mated value of farm property was $1,809,135,238, or an increase 
during this period of 84.9 per cent. It will be noted from Table 19 
that there is a very decided increase over the two preceding 
decades. 


TABLE 19. INCREASE IN VALUE OF FARM PROPERTY, 1890 TO 1900 


Value all Farm Property. Per Cent of Increase. 
ROMO S1,809 135.288 | 84.9 
(C00. $978,616,471 12.6 
(SC iy =| 19.6 
ck. $726, 781 , 857 | 23 4 


§4. Value of Farm Products 


The inerease in the value of the farm products is no less sur- 
prising. Farm products, as listed in the census, include all crops. 
live stock, dairy products, ete., whether sold or consumed. In 
1909 these products in Indiana were listed as being worth $335,- 
849,366 as compared with $204,450,196 in 1899, representing an 
increase in valuation of $135,399,170, or about 66 per cent. 
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Incident to all problems in agriculture is the related problem 
of farm tenure and ownership. The number of rented farms in 
various States 1s quite alarming. In 1890 in Indiana 74.6 per 
cent of all farms were operated by the owners and managers, while 
in 1910 this percentage decreased to an even 70 per cent, and the 
percentage of tenant-operated farms had increased to 30 per cent. 
The increase in tenant-operated farms constitutes a serious’ social 
problem. 


§5. Character and Tenure of Farm Ownership 


The character and tenure of farm ownership is shown by 
Table 20. 


TABLE 20. CHARACTER OF FARM TENURE AND OWNERSHIP, 
1890 TO 1910 


NO 1900. 1890. 


Num=- |- Per’ |- Num=|> Per s@Num="), Per 
ber. |Cent-| ber: (Cent. ber e|Cent. 


Farms operated by owners and | 
IMAM OLS:..c sae havnt ek eee eee 150,798) 70.0 |158,449) 71.4 |147,885| 74.6 


Farms operated by tenants....... 64,687} 30.0 | 63,448) 28.6 | 50,282) 25.4 


Summarizing the tendencies in agriculture in Indiana during 
the last three decades, it is seen that the percentage of total num- 
ber of workers engaged in agriculture has been progressively 
lower since 1880; that there is an actual decrease in the number 
of farms and amount of farm land, but that in spite of these facts, 
the value of farm products and farm property has increased 
enormously. 

In the words of the census, ‘‘Indiana has passed out of the 
elass of States that are adding materially to their total farm 
acreage, having less land in farms in 1910 than in 1900. 

There was an inerease of 154,000, or 7.3 per cent, In population 
in this State, but a decrease of 319,800 acres, or 1.5 per cent of 
the acreage of farm land. Since the relative decrease in the num- 
ber of farms was greater than in farm land, the average size of 
the farms increased, the increase amounting to 1.4 per cent acres.’’* 


*United States Census, 1910, Vol. 6, p. 461. 
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PART IT. AGRICULTURAL PURSUITS IN INDIANA 
$l. Summarized Agricultural Pursuits 
The number of workers in various kinds of agricultural pur- 
suits in Indiana and the number of males and females in each in 


1910 was as follows: 
Males Females Total 


Farmers and farm laborers.................... 323,800 8.156 331,936 
Gardeners and greenhouse employes............ 4,041 aoe 5,274 
Siier aA°Fculinral Pursuls......0..........-.. E735 s 1,740 
STEERS Lee eer 1,33 117 1,451 
Fruit growers and nurseryMen................. OTT 44 1,021 
STEEDS TRCS 2a ee eae 696 38 TS 
Woresiry work and foresters..................- 669 ae 669 
Eoulery raisers and laborers. ................-- S17 126 DUS 
Mishermen and oystermen..................-..-. 480 1 481 
Me pMiSers) aNG NAWIErS 4... 6.5... k ee ee ee BoD 395 
UUVTISIS Soe 6 GE ae ee ee 250 45 295 
Peamdseape Sardeners........--..-..- PS sah a a eae 17 =o 17 

LOGS) 2262 Se a i 335,609 S.S845 344.454 


These same facts are pictured in Graph 9. 
GRAPH 9 
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$2. Number of Workers in Specific Agricultural Pursuits 


Farmers and farm laborers comprised by far the largest single 
eroup under the agricultural pursuits, and it will be noted from 
the following figures that in this group the greater number are 
farmers. Laborers working out represented about 25 per cent of 
the total, and home farm laborers about 15 per cent. 


Males Females Total 


RENIN rr esr ee er Pa eS ee at 194.073 5.133 199,206 
Farm laborers (working out)...........------. T9.398 764 880,162 
Rac laborers (home farm) .......:-..-..-..-- 49,337 1.762 51,099 
ESE MEPRAIE CHOI of) 2) io ta ee Cee A eee ee 292 477 1.469 
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Gardeners and greenhouse workers included the four pursuits 


listed below. 
Males Females Total 


GALdeVers (ies coke, ithe: crnuaine wily eee uene ui an eegeee luc rete 3,475 203 3,678 
CardenivlabOwmers oii. k ec eee ok Wekeoe en eee 953 81 1,034 
Greenhouse “laborers: . vie. se eat eee 491 43 554 
Garden and, greenhouse foremen.« i... 240. .es 22 6 28 

TOUTS crane nee ae tog RNC ae Sec oe Ae 4,941 333 aC! 


Under the miscellaneous pursuits the greater number are ditch- 
ers and the next in importance were corn shellers, hay bailers, and 


grain threshers. 
Males Females Total 


PTE CIVOTS? ois ees es arate cee a eheee ae a toetra nar hate ea ig eee en 1,089 i 1,039 
Corn shellers, hay bailers, grain threshers, ete. . 634 ae 634 
Other pursuits (not:Specified) 4. i.e. eee ee 43 2 45 
A DEATISUS cereal Gs eo oleae eek aes Ee Cee Ree 19 3 22 

IG ore Wa nt Me Pea Nr cert Aa RON eR a ABS Gao 5 1,740 


Dairying included proprietors of dairy farms, dairy farm labor- 


ers, and dairy farm foremen. 
Males Females Total 


Dalryo: TALIS HAF es Saale ect ee ie eae pe eam 761 53 814 
Dairy farm TADOLeIS ccs ete aces eee ene 554 58 612 
Dairy, farm LOPeMen we) ike cytes sae ce ee ene ee 19 6 25 

8 Io's W Eis mee Mr LO UL tue ae Ane LD AA ae era EI 1,834 dala 1,451 


In Indiana there were relatively few who were engaged solely 
in fruit growing or as nurserymen. The numbers were as follows: 


Males Females Total 


Eruit: crowers. And) DuUrseryMmen..c.,s0n fee ee 678 35D 713 
Orchard: and nursery laborersis cs ieee sae cnsere 285 5 294 
Orchard, nursery, ,euc:; TOTEMEeM sac seas esi ci sues 14 Bs 14 

fh 0 Meet neater arn Sea ea ape ae UL O17 44 1,021 


While stock-raising was probably incident to the farm activities 
of a large number of farmers, there were relatively very few who 


classed themselves as stock raisers in 1910. 
Males Females Total 
SPO CIES CR eee a ei AR aT rere Ee cero ote 510 38 548 


Stock -herders, drovers, and feeders............ 186 ae 186 


Total oe Re ai vee Gee elaon lode Gpeccusopapedens wekegoyer 696 38 734 
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Forestry work in Indiana engaged the time of relatively very 
few men. The occupations under this head and the workers under 
each were as follows: 


Males 

MSMR NCTE ESTE Tce. sf ce. ele obs eace's 2s eble oallovetele alle d pitla ld oie counsel «bie 421 
Wovdchoppers and tie cutters. eae LS ata RUNS get Ata cus an ace oa Lig. 
Owners, managers of log and cape camps. Regie RO ton Son as ee yo a 
Honemen= and Overseers Clumber). v5... clas ie ce oe nen ele eee bee ote LS 
IP PIRESUGIRS ob 650, coe LA SRS IN SE Oar ap ea 8 
TRUE ao oe SEE eee ek cesT eS 030 


§3. Specific Agricultural Pursuits of Each Age Group 


The specific agricultural pursuits of each age group of males 
and females are recorded in Table 21. 
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CHAPTER IV 


MANUFACTURING AND MECHANICAL PURSUITS 


In studying the whole problem of the present status of manu- 
facturing in Indiana, the census data make possible three methods 
of approach: (1) By the enumeration of the specific occupations 
in which individuals reported themselves as engaged, these data 
being obtained by the house-to-house canvass of the census agent ; 
(2) by the facts concerning number of workers, amount of wages, 
and value of the manufactured products, these data being obtained 
by a eanvass of the various manufacturing establishments; (3) by 
the facts showing the importance of various lines of industrial 
activity in this State on the basis of interstate comparisons. The 
detailed facts under each of these will be presented in the order 
indicated. 


PARTE f.. OCCUPATIONAL DISTRIBUTION OF INDUSTRIAL 
WORKERS 


$1. Number Employed in Industria’ Occupations and General Status 
of Industrial Pursuits 


In 1900, 310,402 workers were reported as being engaged in 
industrial pursuits, this number being 29.9 per cent of all workers. 
In the previous decades from 1880 to 1900, the extraction of min- 
erals was grouped under this head, and upon this basis in 1910 the 
total would have been 310,402 plus 24,300 or 344,702, or 32.2 per 
cent of all workers. This is a substantial increase both in total num- 
bers and in percentage of growth over previous years. In 1880 
the percentage in this group compared with the total was 17.2 
per cent; in 1890, 20.5 per cent; in 1900, 29.9 per cent; and in 
1910, 32.2 per cent. Table 22 shows number and percentage ot 
industrial workers for the last thirty years, and Graph 10 pictures 
these facts. 
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*TABLE 22. NUMBER AND PERCENTAGE OF WORKERS IN MAN- 
UFACTURING PURSUITS COMPARED WITH NUMBER OF 
WORKERS IN ALL PURSUITS, INDIANA, 1880 TO 1910 


1910. 1900. 1890. 1880. 
Num- | Per | Num-| Per |} Num-| Per | Num- | Per 
ber. cent.| ber. |cent.| ber. |cent.| ber. |cent. 
All occupations. .... .|1,086,710)100 .0/898 , 953 100 .0|744, 303)100 .0,635, 080 100.9 
Manufacturing and | 
mechanical........| 344,702*| 32.2/206,611] 29.9/153,825) 20.5/109, 518) 17.2 
etree: mining. 
GRAPH 10 


Percentage of Industrial Workers, 1880-1910 


O% 10% 20% 30% 40% 50% 
f 


 -i erm 
| sees ear 


Comparing the percentage of growth in the number of workers 
in these fields with the growth of the total number of workers in 
all fields in Indiana during this period, it is seen that it 1s out 
of all proportions in favor of the manufacturing pursuits. From 
1880 to 1890 the growth in these fields was over 44 per cent; from 
1890 to 1900, 34 per cent, and from 1900 to 1910, over 64 per 
cent. The figures presented in Table 283 give actual numbers as 
well as percentage of growth in all pursuits and the manufacturing 
and mechanical pursuits. 


TABLE 23. NUMBER AND PERCENTAGE OF INCREASE OF WORK- 
ERS OF ALL OCCUPATIONS COMPARED WITH NUMBER AN 
PERCENTAGE OF INCREASE IN MANUFACTURING AND 
MECHANICAL OCCUPATIONS 


INCREASE IN NUMBER AND PERCENTAGE 
oF WORKERS. 


1900 to 1910. | 1890 to 1900. | 1880 to 1890. 


Num- | Per | Num-| Per | Num-| Per 
ber. | cent. | ber. )centiabenm | =centi, 


| 
| 
| 


| | 
,757| 138. |154,650) 17. 119, 223) 16. 


~I 


Al occupations = see neo ant }13 


Manufacturing and mechanical... . 134,091) 64. 52,786) 34. | 44, 304 44, 
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$2. Workers in Summarized Industrial Pursuits 


The occupations comprising the manufacturing and mechanical 
pursuits are grouped in the following general divisions on the basis 
of the material involved and the type of activity, each division in 
turn comprising many trades, etc. These general divisions are 
listed in Table 24 in the order of the total number of workers in 
each in 1910, and the same facts are pictured in Graph 11. For 
a detailed and complete classification of workers into skilled, semi- 
skilled, and unskilled workers, see Summary. 


TABLE 24. GENERAL DIVISIONS—MANUFACTURING AND 
MECHANICAL PURSUITS, INDIANA, 1910 


Males Females ‘Total 


PNIMMMOMTPOCPEE ACCS 5: oa) ooo aks bac ee oe le coe ene eee 80,111 475 ~—- 80,586 
RUMceweMBUINGLIT SETI OS on 5 ve, Bees cos ese ete salle wh we wie emacs (4-586. 22> 13542 = 75.940 
Milornlmbn Caen CHUISETICS 85.5 6 2 th it in eee ee ee os SOO = 24 OL 2 et 
MG GBNIMNGHUISETOSii ses «cco eo 5 fat dyeks a ES Rule be wate se 21,470 1,084 -- 22.554 
MiSeCellaneCOUS: PUTSUIUS. sac. ee ob tle ee ees 18,868 2.699 21,567 
Clay class--and stone industries. .............. 17,860 Tiles a Reha: 
ECDL S * 5 25 Fre eer 14.586 504 15,090 
ETDS TT @CES ao OSES SICA cane ee aa ee ile22S eee 2s 
Food and confectionery industries.............. (ALLE 1,082 8.799 
MEAG DUDTISHING 58. ge lk ce ce ee ee 4,084 1,229 Eeeiliss 
Weanier ang-rubber, industries......2........665 5 4,709 468 Pyesler, 
Sie NaMUFE ITEC ETOCS (2. Sos ec cscs ols Coa cose vee eee OE 3,238 4,945 
Painters, glaziers, and varnishersi.............. 3.540 fal 3,411 
Giearsand tobacco industries ..:...-+;¢...0.- 0% 1,472 1,436 2,908 
LP BITTT Ga e THC ASS eels 481 1,992 
Eiguerand=beverage industries............6.... 1467 3 TS Oil 
rtemive seca PUCl. 5s .5. 6 cob eas sew ae eee 1440 20 1,460 
Raper-ane= pulp INdUStrieSs .......0.--.5---0 00 1.143 141 1,284 
RewerayecSOld-- ANG SLIVeL... 0.6... eet ee we see ee 456 3 490 

GIB GSS a Neen 2713815 —- 339,087 310402 


*=Txclusive of structural iron workers. 
yExclusive of carpenters. 
=Not incident to the building trades. 
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GRAPH 11 
Workers in Industrial Pursuits 
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$38. Workers in Specified Industrial Pursuits 
1. Bwilding Trades 


The two largest groups under the building trades are general 
laborers and carpenters, comprising about 65 per cent of the total 
number of workers. The trades and pursuits incident to building 


construction were as follows in 1910: 
Males Females ‘Total 


General and not specified laborers.............. 29,008 391 29,399 
WAaTPeNnterss so ioeta terse ent ae or wae eae he eae 24,254 one 24,254 
Painters, glaziers; and: varnishers......2¢....%: 8,200 6 8.206 
Builders and building contractors.............. 0,11 il¥é 5,828 
SLICK ANG —StOMesIMASONSz2.s oye cn ee 3.905 ee 3,905 
Plumbers and gas and steam fitters............ 2,941 ae A 2,941 
PITASCOT EES & vara. ehe ic See Ck ee eta ere 1,949 ae 1,949 
Helpers in building and hand trades............ 1,769 TE 1,776 
Paper-hanGersees see sae Geos ee rece a ee eee 1,485 53 1,488 
Apprentices to building and hand trades........ 469 al 470 
ROOTES aNd sSlatersucy wescs ee oka he are ee 194 sa 194 
StLucturalp aroma wOllkerstee..- eee eee ee 176 ea 176 


Ota ge Sak Rye, Bee uae tae oe eget at aera 80,111 475 — 80,586 
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2, Metal Industries 


The 75,940 workers in the metal industries in Indiana were 
employed in pursuits as’ indicated in the following tables. In 
general it will be noted that the larger per cent of all metal workers 
were in the skilled metal trades: machinists, moulders, copper and 
tinsmiths, ete. | 


SUMMARY OF WORKERS IN METAL INDUSTRIES, INDIANA 


Males Females ‘Total 


Machinists, blacksmiths, -efC. .........0.. 02.05 ce ws 29,393 37 =. 29,480 
Steel works and rolling mill employees......... 18,903 629 19,532 
Blast furnace employees (semiskilled)......... 12,959 180 13-439 
Laborers (especially auto and car shops)....... 9,869 84 9,953 
CoppercanG TINSMITNS Ho. So. bc ice ees ce ces serve ove 2,219 D Pepe 
Workers in metals other than iron and steel.... 1,248 422 1,665 

SEGIBEUL 25 ASS Sees oy oa 74.586 1,354 75,940 


The various occupations grouped together in the summary are 
enumerated in detail in the following tables: 


MACHINISTS, BLACKSMITHS, ETC. 


Males Females ‘otal 


Meaechimstscand -millwrights, ..... 0000... .. 0025 17,410 4 1%,414 
PUCK SIMS 5 noi ce eso See net hic eee Nes eect ere RCE 8,604 re 8,604 
yl SET AICOU Geer toledo che elev sb vbeies5 s bbe liele eo seb le 1,861 oe, 1,861 
EME SEATIO SDOMSNETS. . 2. cc cee ee sees gee eee ee 723 PAK 744 
GTETEOG GIES © sa =, SS ec ORC ae 370 6 376 
POSIGTSS 2 SS Se pr ra 295 6 301 
Tool-makers, die-setters, and sinkers............ 130 ee 1380 

SUGGS ois Bice Cee oe eee eee 29,393 37 29,480 


STEEL WORKS AND ROLLING-MILL EMPLOYEES 


Males Females ‘Total 


Other iron and steel works (laborers).......... 26.066 160 6,926 
Other iron and steel works (semiskilled)........ 4,882 464 5,546 
Iron-molders, founders, and casters............. Dsl 2 aa eye 
ohlers-and roll hands. (metal) ......6.0.....8. 1,191 3 1,194 
LE GEES TGS 1 SE ae ena near ee a ae 624 fone 624 
Forgemen, hammermen, and welders............ 184 Sta 184 
Annealers and temperers (metal).............. a9 

PTO UNC POOULETS ch «505.0. 05 Sesus 6 bales is acacn slab es 22 Sah 22 


MEO Bel epee Sets hate ate Arete eel cis Liaw ae cla aces 8k 18,903 629 19,532 
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BLAST FURNACH EMPLOYEES 


Males Females Total 


Blast furnaces and rolling-mills (laborers) ..... P52 89 9,661 
Blast furnaces and rolling-mills (semiskilled) .. 2,860 91 2,951 
Prd ers ye era soaks eialig Mesos a ate eae ee erences 334 es 334 
Furnacemen and’ smeltermen.*, 225. -. eee 193 193 

Totals Sas Bocas uate nea eee y see aoe ann Gp L8On 1S a139 


LABORERS AND SEMISKILLED EMPLOYEES—CAR AND AUTO 


FACTORIES 
Males Females Total 
Car and railroad shops: (laborers): 22... oe 3,686 8 3,694 
Car and railroad shops (semiskilled)........... 2,528 14 2,542 
Auto™factories:Gaborers) oc. ] se ee 1,834 24 1,858 
Auto factories (semiskilled)<. «3.0.4. 05 1,821 38 1,859 
TROta Saat sek sie ce ee hs Ee ee ee 9,869 84 9,953 


COPPER AND TINSMITHS 


Males Females Total 
SEEN SHAT ENS ene ssh sec eh aude aes aay ae ere 2,163 2 ZAGS 
Coppersmithss vite, eS, eae an ee ee ee eee 56 


i) 
bo 
i) 
bo 
— 


A De) (028 era ee me eee rte sree an oie NG Nr a A derg (SDRC 2,219 


WORKERS IN METALS OTHER THAN IRON AND STEEL 


Males Females ‘Total 


Tinware and enamel ware (semiskilled)........ 245 292 537 
Tinware and enamel ware factories (laborers). . 353 44 397 
Brass mts Wee taste sons ee ees cece ora ee one eats 128 15, 148 
Brass-molders, founders. and casters........... 140 1 141 
Brass; MUlS*Gaborers itn hs. eke a re ee 123 cate 23 
Other metal factories (Semiskilled) .......... 74 39 113 
Other metal factories “Glaborers)'5..3 cise a 65 ol 96 
Copper: factories «(laborers) ice. ona sess ae eae (ab 71 
Other molders, founders, and casters........... ae [ao 
headrand=zine (semiskilled ai. s2)- ts see 8 8 
Meadvand zines abporers meee. oe eae ee 3 3 


ROCA Pe -2cha.. steal sce hile See cUaesye hes tay eRe Tee 1,243 422 1,665 


3. Clothing Industries 


In the State of Indiana in 1910, 27,584 persons were employed 
in the various clothing industries, this industry ranking third on 
the basis of number employed. As lhsted, manufacturing of textiles 
is not ineluded, but work of dressmakers, in and out of factories, 
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milliners, tailors, hatmakers, ete., is included. About 87 per cent 
of the workers in the clothing industries were females. The exact 
numbers in the various branches are listed in the following table: 


Males Females ‘otal 


Dressmakers and seamstresses (not in factory). 3. 13.469.) 1342 
Sewers and sewing-machine operatives (factory) 165 2 A356. 4,521 
Milliners and millinery- dealers................. 96 4,210 4,306 
anos and TALIONESSCSs.. ou. se vee oe ee 2,243 756 2.999 
Other clothing factories (Semiskilled).......... 504 651 etd 
SHluemcodt. eve. (Semiskilled) 2.2.0.6... eee 315 193 508 
Clothing industries (laborers). .....2.......6.. 104 149 253 
Dressmakers and millinery apprentices........ 1 216 PHATE 
iat eachonies, (Semiskitled) -.. 0.00.5). oo... ee ee 134 19 153 

SE GUEBIL. ee cae een ie ea ie era a tee 3,565 -24,019 27,584 


4, Wood Industries 


The wood industries in 1910 ranked fourth in importance. As 
previously noted, carpenters and other workers in wood incident 
to building construction are listed under the building trades. In 
presenting the following table one is impressed with the fact that 
there are relatively such a small number of cabinet-makers and 
such a large number of laborers and semiskilled operatives. 


Males Females Total 
Furniture, piano and organ factories (semi- 


SUTIN) os ato ee eee ee 3, (60 A7T4 4,241 
Saw and planing-mills (laborers).............. 2,192 i, 2,809 
Wagon and carriage factories (semiskilled).... 2,242 202 2,444 
Furniture, piano and organ factories (laborers) . ZeZoy) . SO 2,294 
(Cou DTT EAG TOONS VCS a ee a a ee ar 2,174 ae ZATA 
Wagon and carriage factories (laborers)....... 2,002 37 2,039 
Other woodworking factories (laborers)........ 1,469 97 1,566 
SDI GER bs a a a A 1,530 1 LOS 
Other woodworking factories (semiskilled)..... iL asa 149 1,460 
Saw and planing-mills (semiskilled)............ 73 52 788 
WOODEN ee ee lee Wks as Gael (24 ane 724 
Ome @aIeVCL Ge cc rs Soc oat alah ethos Woo I race celle 264 ee 264 
yay LESS 17a TS Eee aoa grat en 220: es 220 


BINGO Lee liege opciones 6 8 cht oye eG coyece 5 aah 6 gaa ess aya le's 21,470 1,084 22,554 
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5. Miscellaneous Pursutts 


Miscellaneous manufacturing and mechanical pursuits include 
laborers and semiskilled operatives whose exact work is not known, 
apprentices whose exact apprenticeship is not known, and foremen 
and workers engaged in a dozen or more industrial activities. 


Other ‘factories Claborers) oe ose ks Cee 
Other factories; (Semiskilled!) 225.) eo 
Firemen (except locomotive and fire department) 
OtNer ‘AD DTENTCES! iene eee ae Pee ee 
Electrical supply factories (semiskilled)........ 
Other -Amechanics: hers oe ee ea en eee 
Pattern ‘and: model-makers. wos kale: 2). ee 
WDHOISECRETS Hee hres casei ie teste anata ue ohne Sia acre 
Hlectrical supply factories (laborers)........:.. 
Paper and box factories (Semiskilled).......... 
Oilers” of ‘machinery eck eee eee ane ees 
Piagno: and: OPEANs LUNETSs.. 36 ween eee eee 
Clock and watch factories (Semiskilled)........ 
Other skilled ,occupallonS see kee. ae eee 
b Bag 2 ean ee ere aye TA i ara lai beg ic Se Leg ac chs. 5 
HMnamelers, lacquerers, and japanners........:.. 
Gunsmiths, locksmiths, and bellhangers......... 
Turpentine distilleries (laborers)...... 


6. Clay, Glass, and Stone Industries 


Males 


6,332 
3,079 
3,304 


Zsa 


459 
971 
743 
569 
279 

83 
222 
214 

98 
109 


Females Total 


522 «6 854 
1,127 4,206 
ee 48, 804 
83 2,268 
566 ~—s- 1,025 
ay 971 
6-749 

47 616 
64 348 
217 300 
as 299 

2 216 

46 144 

2 111 

10 98 

i 67 

65 

8 


2,699 21,567 


The clay and allied industries represented in the State include 
glass, lime, cement, pottery, brick, tile, marble, stone, ete. These 
pursuits and the workers in each are enumerated as follows: 


Glass: factories (laborers) 4 oy: .3 22 2 Stays ne 
Glass factories .(semiskilled)*..:.22sss2:23532% 
Brick, tile, and terra cotta factories (laborers) . 
GIASS-DIOW EES rice Gd leeen oI aie ease BisiGuetene see randoms 
Lime, cement, and gypsum factories (laborers) .. 
Brick and terra cotta factories (semiskilled).... 
SLOMEy CULLELS i SOS ea yeie atewe a tee lot nnra cee wen Ree 
Potteries (semiskilled) 5 nak cae eee 

Marble ‘and stone «(semiskilled)).:43. 24.02. 24% 42) 
Marble and stone yards (laborers)............. 
Lime, cement, and gypsum (semiskilled)........ 
Potteries: \(laborers:): essere cee acce seh aeons sn eyemep ate 


Males 


3,442 
3,201 
3,091 
2,345 
1,993 
841 
834 
525 
527 
481 
340 
240 


Females ‘Total 


125 3,007 
303 3,004 
82 3,178 
7 2,302 

6 1,999 
87 928 
rege 834 
85 610 
527 

7 488 

6 345 

a) 245 


718 18,578 
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7. Officrals 
Manutacturing officials are, in every case, listed separately 
from either office-workers or wage-earners. 
Males Females Total 


IWRC OES ei ee Parlier Bele Oe rae fone, hsv ayn eto ie eg 5,990 73 6,063 
Foremen and overseers (manufacturing)....... 4,961 387 5,348 
OO RECT Spiess ee eas lea ig: Wie cb aie a 2o Shave gah ake 689 atal 700 
Managers and superintendents................. 2,946 33 2,979 

TR ONERUL ye eek Pees PR 14,586 504 15,090 


8. Hngineers 
While there is considerable difference as to whether engineers 
should be ineluded under professional or the manufacturing and 
mechanical group, the census enumerates them under the latter, 
including the phases of engineering below indicated: 
Males Females Total 


meimeers -CStatlOMmeLry) 25 6.2.16 oe eee eee lee 7,369 1 7,370 
Wlectricians and electrical engineers............ 3,585 dq 3,589 
MeMNeeES = (StatlONELY ) 22. serch be a ee Os sce 7,369 1 7,370 

TROUEEIL 55, 0S: oS See ea ee crates ete ey Aa Rn eB Beas oy eles 


9. Food and Confectionery Industries 
All phases of food and confectionery, including the slaughtering 
of cattle, meat-packing, ete., and the actual preparation of various 


kinds of food are herein listed. 
Males Females Total 


VER @TES > 5 i 9G ES Pe te 2A 164 2,407 
Slaughter and packing-houses (laborers)....... 1,471 58 1,529 
Mailers: (erain, flour, and: feed)... 00... 4 2... 1,095 avert 1,096 
Gandy. factories -(semiskilled). 2. .0.5.00.6.8.0%0. 2651: 341 602 
Mlour-and grain mills (laborers).............-. AT5 a AT5 
Butchers and dressers (slaughter-house)....... 417 seek 417 
Slaughtering and meat-packing (semiskilled)... 322 46 386 
Fruit and vegetable canning. etc. (laborers).... 264. 61 By Aa) 
Fruit and vegetable canning, etc. (semiskilled). 126 13 260 
BAKES CSCMISKIMNed) fo ae ay Bere se ee ee 2 150 232 
Other tood factories Caborers).... 065.00. .00..05: 165 3 199 
Butter and cheese (semiskilled)................ 188 10 198 
Bakeries (laborers) ........ Winnie cl Manco e Ten aus 149 38 187 
Other food factories (laborers)... O22 c. el 162 Zo 187 
Butter and cheese factories (laborers).......... 147 D 152 
Mour and grist mills (Semiskilled)......6...... axe 15 aay 
Sugar factories and refineries (laborers)........ 10 ces 10 
Fish canning and packing (laborers)........... 3 ae 3 


Motaleoi.e sis: Da eg er ee hn gia rn eee cere 1,082 8.799 
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10. Printing ond Publishing 


The various arts incident to printing and publishing as well 
as the related arts are included under this head. It will be noted 
that over 50 per cent in the group are engaged as compositors, 
hnotypers, and typesetters. 

Males Females Total 


Compositors, linotypers, and typesetters......... 2,067 565 BS 
Printing and. publishing (S285) cicsa4 a ee a eee ilies DO: 1,164 
Pressmen (printing) ... : Nice ame ROR I) 485 ae 485 
Printing and publishing habs) Pe SS ne aR. ihc 149 67 216 
BNET A VERS ei. ee a ay ace a cand 2 ee a 153 2D, 155 
Lithographers! 20. Set oneal Menon Nae gen S1 2 83 
Electrotypers and iereomn DEES eed eee eee oe 76 2 7S 

Ot ANS ete OR igh ae een ae CO ae a ee 4,084 1,229 Doi 


11. Leather and Rubber Industries 


The remanufacture of leather is not developed to any consider- 
able degree in Indiana considering the large slaughtering interests 
in the State. Hides in great numbers are shipped to other States. 
The specific pursuits are herein enumerated as follows: 


Males Females Total 


Shoemakers and cobblers (not in factory)...... 1,656 10 1,666 
Rubber. factories” (Ssemiskilled) 2c. :.423 ie ee S05 199 1,004 
Harness and saddle industries (semiskilled).... 883 23 907 
Rubber factories ;(laborers))).cnsi 1 sates aie ee ee 692 S7 119 
Shoe factories’ (semiskilled).. 3.5 se ee ee 292 WS) AIT 
Tanneries 7(Semiskalled)): 22. tert. 2c os eee eee 174 € mals 
Tanneries: CGlaDOners ie ele wee soteren erence oe eee 152 4 156 
Shoe factories” (laborers ire acc meena ae 5D WW 67 

TOGA ce oi wi 2s ete oe tes Croan a ee ee 4.709 468 Daliee 


12. Textile Industries 


With a total of only 4,954 emploved in the textile industries, 
it is obvious that these industries are of minor importance. 


Males Females Total 


Other occupations (sSemiskilled) ............... 725 32 1,857 
Weavers i(Semiskalled i222 cs 214s aan eo ese oe ime 263 1,316 1,576 
Spinners (Senniskille dyes ce encase cw -cietcys ene 58 278 BOO 
Other: textile” mills; (Gaborers!) 9 on. een a rele 183 esa 314 
Woolen and worsted mills (laborers)........... 218 cal 289 
Winders, wheelers, and spoolers (semiskilled)... 13 165 178 


Cottonwmills'; (aDOrers:) jee seus secne setters ones cueneneie ee teae 131 41 G2 


—l 
Or 
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Textile Industries—Continued 
Males Females Total 


Carders. combers. and lappers (semiskilled).... AT 49 96 
Bobbin boys. dofters. and carriers (semiskilled) . 32 21 D3 
Beamers, warpers, and slashers (semiskilled)... 10 24 54 
CT DERE  LESSPETES Wy a 19 oe 19 
Drawers. rovers. and twisters (semiskilled)..... 8 10 18 

Sieh he BME ee ee ys Sas SS Suns Rees 1.707 3.238 4,945 


13. Painters, Glaziers, and Varnishers 


Those listed under this head are employed in factories rather 
than in the building trades. The majority of them are doubtless 
engaged in furniture, carriage, car, and auto factories. 


Males Females Total 
Pamiers. Slaziers, and varnishers......-......- 5.340 TL 3.411 


14. Cigar and Tobacco Industries 


These industries are of minor importance in Indiana, but it is 
significant that about 50 per cent of all engaged are women. 


Males Females Total 


Cigar and tobacco factories (laborers).......... 102 46 148 
Cigar and tobacco factories (semiskilled)...... 1.570 1,390 2.760 
Winer MP Soe cate Vee bce Ses hee Ss 1472 1,486 2.908 


15. Chemical Industries 


The chemical industries represent a diversity of pursuits, the 
specified ones being the manufacture of -paint, powder, and 


fertilizer. 
Males Females Total 


Other chemical factories (laborers)............ S14 87 901 
Other chemical factories (semiskilled)......... 295 355 C50 
Powder, cartridges. fireworks, etc... factories 

BSCEBRESEULCO)  alocesni ic 2k Sic «sie a> Eat See eI eee 116 25 141 
Powder. cartridges, fireworks. etc., factories 

DE MRIRIRCSES Pree oto ee ees oe ose ae ee 106 iG 113 
Beeniizer factories (laborers)... =..<.-.-..6.. 82 if 83 
Eee reLOries. (laborers) >. 2... es ee ee 52 2 Dt 
Pe. bactories..(Semiskiiled) -....0..2.-6 58-055. 46 + D0 


TNT Oe cee a Le 1,511 481 1,992 
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16. Inquor and Beverage Pursuits 
Although ranking high in the monetary value of the products, 
the manufacture of hquor and beverages engages but relatively few 


workers. 
Males Females Total 


Liquor and beverage industries (laborers)...... 705 + 709 
Brewerless CSS oOo 2a ieee Me eee anc eat cece ane 600 9 609 
Other liquor and beverage factories (Semiskilled ) 101 13 114 
Distilleries;(semiskalled)) emit ea eee 61 8 69 

Ro tallest Sees ai Sis ceca iet choc aia ean eu tone hers tes Ree 1,467 34 1,501 


17. Inght, Heat, and Fuel 
Miners of coal are specified under the extraction of minerals, 
those under this head being engaged in refining oil, manufacturing 


charcoal and coke, and generating gas and electricity. 
Males Females Total 


Oil ‘refineries. Claborers ic: week Sal ciee ccc ee 500 4 504 
Gas Works: (laborers) 3 8e3 ce atecde, Chia cetelet cee ATT ey ATT 
Electric light and power plants (laborers)...... 425 16 441 
Charcoal and coke-works (laborers)............ 38 pave 38 

A D6) ellos een ura aan gL bY AL cen uke ACN 2 1,440 20 1,460 


18. Paper and Pulp Malls 
The manufacture of paper and pulp is of very minor impor- 


tance in Indiana. 
Males Females Total 


Paper and ‘pulp mills/Qaborers)* . 226 ieee 113 38 811 
Paper and pulp mills (semiskilled).......%.,... 370 103 473 
PO EAE ii ohe a ae ee eI eae 1,143 141 1,284 


19. Jewelry, Gold, and Silver Workers 
Watch-makers and repairers comprise about 70 per cent of all 


workers in this group, which includes: 
Males Females Total 


Jewelers and watchmakers (not in factory)..... 342 3 345 
Gold, silver, and jewelry factories (semiskilled) . 60 28 88 
Goldsmiths. “and silversmith. i 34 2; 36 
Jewelers: and Mapidariess.c. cues cn es shel eee 20 1 21 

il WG) ts Weta MER Ric a py eee an rs es RON a Os Bi 456 34 490 | 


§4. Specific Industrial Pursuits of Each Age Group of Males and 
5 Hemales 
The specific industrial pursuits in which boys and girls, youths, 
young men and young women, men and women, together with 
numbers in each pursuit, are indicated in Table 25. 


t 


oD) 
a 
_— 
=) 
op) 
fa 
=) 
fal 
-] 
<q 
Se) 
1H 
TL, 
<q 
aay 
oO 
es 
| 
A 
We 
<< 
o 
Zi 
tH 
pa 
=) 
H 
e) 
<4 
By 
= 
a 
q 
— 
oy 


SUTIVINGH AUNV SH'IVIN—dNOWD 


HOV HOV 


WO SLINSUNd ONTUOCOVIONVN OLWIOUdS “Sc 


LUE ‘6Z 6F8 ‘9 £60 ‘61 COE ‘Ee FI I OkT PH US Re Rae Cine at 32 SUN Sar hr tree techy ae ladnme sake orandt OUT 
eee Pere ane eet need omen en rey ead aciupsynigaea toner o[itcuacdeke wnt eiul-a Se teathebnatns ody OT RO eco ee ait tela ey ea ae “ $1OBUI-[OO JT, 
CL, PL, L6¥ IFl OT if OO UOMO (bes 0) ec Cit Ono Gath oe oO) DO ordiede O° OF avn ONoe loro, o- S.loystjod pue Sao JN] 
COQ 9c] 61P rere) Z OO. Oech sO Ohi 0) 0n1 Ptiet) (ONO "Or Cl Uno) fom Ohoad. DiC Und, Gaeetrno O GsOh oe 0 O60 OD) dv 00"0--ONoW080 S.LOPULLS pus SOL] 
198" I PoE 6Ge al SFI CE On Oo GAG at OAD. LO tonto Dede ted. GatlkD oat oe o Co Orc (GihbeoeoupolreceyL cu (oO Lo oldeO oO, poo Oo Oo p teeandd 5000 Jos Oho ‘SLO VUI-LO[ LOG] 
£09 ‘8 918 ‘o ZeQ y ein eee eae ae Abie atay zai ani ce Sie Ranh vue Moe cl eres ikea Sy TUSyou|s 
OIF nak 688 ‘ re 186‘ Il ZEG Z z OO: 10ND On Sow Orton AG eoira-Oeo tony nd G.o: Gualopo Hep Gub tc, olovdet Dao OOO SYYSLIM] [TUL pue SYSTUTTPOR I 
—SYPUSYIDIG. Pun szsvuryod PT 
“SULULSOGNT TIWLAYT 
IIT ‘08 619‘ 0F OFS ‘TP CEI ‘9 £96 66 6E8 aheke] 10) e)n/ eine A te Gos Meena Cokin s aiis ca eee umemeoeanT AQ Onli 
A Ge0 ac COMOuOR TsO ELT MORO ETL IO! UMC sca etic Lin OnLy | Steere Gartin? 4 koedasce | PORT Urektheraesion SO alinsomoeeD aCuC ce GER deus den 1725. ce ar OSU sO wouGea OT ieo, LPO Ce me TuOsG “s}msand 1oyyo ooayy, 
CEP ‘ I Re COG, CHT Oe Oe OOO odety | |Oad 0: Godson OeOHOeoen Gud ceocOu tiny O dettttord OFG4OcDrO 0.0 °D-tet Blo Ono oO) GPO “9 1osUBy lode g 
692, y! TOG GEO T C6T OF (a) OO Toy Ord ro. Os iti rics CeO OeOeD Ur Cet G70 OF O10 Oo tit ar coo Sope EO) surpying ‘S.tod[oP] 
666 ‘I 006 126 Cy) entree enti enaeigs| tea aon ine den ey a Mans bok Mo dig aod: - $10.10] 98] qf 
COG ‘oe 666 ‘T Cel] ‘a OLT I te PoNoeh peter ete och Sehr opi] | hike tae Caan eae) teenie anctal lias ron kronashy emraeiaibr cies’ ns siiasale GPa ea, Ost /Loimon none fin (Lecce rineln pete suOsRUt ouO}sS pur your 
1F6‘Z CP ZLI ‘7 Tee Sg ie) gbcrsee MEAP een Mostra [ah Bau NCSU ere ionte ron eeroh te 2re ad okeet sk ve/ats | Mei aararieyteitomn Tate ciel bates eimehae treme cyeere ie RceiRieP-rears S109) J-WUR9 48 ‘ons ‘sroquint 
TIR‘¢ 0&6 ‘Z LP8‘Z EE egret Resi ee abe cee Ss ser Wes ems a ae aE SADR cabiorarolc 0 ‘S1OVIVIPUOD ‘S.Lop]INg 
00Z re) Pe ‘Zz 180'G ZLG OM UN ES EF Guth bh Soo De GaOF ON. ONOLOy Gbt-t wb OLGVOLU RCO ce Oc ceo: RuoebsTt iene OmUndad DaGuin OoOnNO: mA “Sas STU, IvA ‘ SOTA 13 for LOJULB 
GZ ‘VG eR) Il OFZ “Gl 276 Wipe CN tee ll a eat aaa Fy 1s ay eee OLO G)G) D000) 0.0) 0-000! G0 bb: Gland! cath oro one: S10 quodaey 
800° 6G 6&6 OT vor VI GOO & GIS VO oar real str bas, Shaya nae ctrl) Sarena 4 AN Rel te agiaag "S10.L0G BT RLU) 
“SUGVUT, ONIGTLING 
[ROT “IOAQ) puv) “SIvOX "SIBOX SAVIO "SIVO A ‘portoadg oe 
oS* | 8tBOX Gh | PH 0F TZ | 0G OF OT at i VI | €T OF OT | ON OSV 
She Ae sults = ‘SHINSUNA 
-SaTVJA—San ow apy 
S10 10Q 8] — (qury) ‘poT[Hysrur9g— ("G *g) 


Ta Vio 


INDIANA UNIVERSITY STUDIES 


oe) 


| 


698 6 GEST ez ‘9 09‘ T COL G DP Om) Os soc) fore Oy Dow O wo Oleh att! On 0. wnt atin Oocaoe tO WOODS Ono. OF sona) omOloL ch chic Ware “[R40 T, 
PEST STE 690‘ T 16¢ ce I COO ONGRD amos} 0 “Ol 0 O80) GeOeo sr Of oeokbyG TOO Geo su 0-c.o GO olono (qe) SOIIOJOVI oyny 
1Z8‘T CIZ 906 ‘T Fle 0Z aitve sae Wislnos eanetbersctin cl Nowoniretesy remmai tegen tears il| acl to Misi sit spe Riees crits stombedeec cnt ciel feb rel farce at cnlceneni hascicined cers (9 "Q) SOTLOJIV] ouny 
989 ‘G CL) FIG % 029 99 it oOo ute Oc or-cuai| |, CoUOMONG oc oLo0.d Oo) oo Gstluey oo (-qery) sdoys peorpred pur Iv) 
SzG "WE Teg Trl i Cos Cy C Dy OOO SOC Os-CNO Gal noe Oho =O on0 Soho" Om Oy Ome achec! wide ch (SC *Q) sdoys pRorpred pure IV) 
—sdoyy ony pup wg 
6c6 ‘ZT 908 ‘T CZF ‘6 $CG‘T Qe] 6 12g Ee raisreshye ntsomet de tne bien ohtocta, Urns cosh some IS Anica ate evo ne ren esd Coe eek Sone [eo 
eboney nel gentsimel Welktok4ot'| (sii ofejnebleiie? ete! yersog!|_elmermesiteise ze) je) eh fora'6)i|ielj sh ejte se semiel, ie! \e) Jou)|iielce! Vel (eielse. onleae/ ait [ie ce ee sin esiense! usigulos WS sioepeiva ho aredlite ebtaixat (wie) Ae: shoe) jel isivevie: Ve aclisemie? ‘esre! ie Sishilenis “syrmsand oy yO OMY, . 
098 ‘z Fe 960‘ Te ye (CY eo Reipee= e  ed  Pae aC a RS aa (‘8 °Q) S[flr surTpOr puw osdovurny ysviq 
ELE ‘6 SC6 LCE L €s1 1 10 OPN ar a | este kt ota eeo ue aia es (QeT) S][TU SUT][OL puv sovUA] ySsVTg 
—saaho]dupy aun ISDIG 
C06 ‘ST [See 7 LGTEG 980 ‘T ZS sine olyciie=) efile) heal ehers LEE ‘6 Oe Cia Oe Cat ch pe Onieth COS On ee ON OND, “GO Aste Chek Gamat that: Grea [e100], 
0,016 61004 B, 0, aMes0 “bec Gto- bee 0S iharn =aho- "ohn “pn oll to au eretot osOboeneallbaenclasG LO-dsa.ae (Ger ourtocckteosgen LEE ‘G Sghush sO loon G-b, Geir pe bbe OG oot due ne Aron Ocanaet 0 “syimsand LOO 
ery y ye GIS IOT Oy rk ceapoeenl Pirie omen ie Cae Ue gl Poona Caner ate ye aan UNULIOJ [OWS PUB UOULOIVUIN | 
i611 SEI 18 ZR] BE epee ea re a Nee a ed kg SPURT [[OL PUL SLOT[OY 
GER ze] ate 791 eee ee eer oe (-g °g) Sormpunoy UoAT 
Gyr aC 6FS COG ¢ C 61F V6 ty Aepamar sel cie) seneienerhebse\n| NolMteten Telkioantt ehh: >) fed sell Wis rete sor uelteMo/ cst cone 00) okteig after) etuey erie SLI]SBO pur ‘SLOPUNO J ‘SOPOT 
ZSO ‘ I GTZ FL9 OLT 7 BProura ity nc verdel je! vaca pl|\ Korte semeecmsileeptatm eet ett is}d| mati w teuietiveyielseryce? \veyn wPieu rolgio iKei Muto’ -e5 leqepliouleitie ihe te mel ley aus (qe) SOLIPUNO] uOAT 
—S)PU-BUrpjoy ‘SYysO M4 79975) 
‘[e1O], |A9ACQ pus] ‘sivazx "SIBO "SIBVO ‘SIBOK | poytoodg 
SIvOX GP | PH OF IZ | 0 OF OT | ST OF FT | ST OF OT | ION 95 


‘SHIVIN—Sanoury) ADV 


| 
| 


"‘SLINSUNg 


penuyuoj—SHIVNGA AGNV SHIVN—dnOUuoD AOV HOVE AO SLINSHOd ONIYOLOVYIONVIA OLAIONdS 


SGA Tel Vda 


| 


G2 
S 
— 
=) 
mM 
04 
as 
= 
< 
iS) 
is 
4 
< 
ae 
ie) 
a 
Hy 
= 
= 
Z 
c 
a 
aa 
= 
=) 
sa 
iS 
<q 
&, 
be 
= 
Gq 
<j 
— 
oq 


eggs FIL S98 'T OOD ee ee lee Zoe. 

ee Oe a 
CG TIL COC Tt 901 Sas Aa ele Canina Del MitwcrereiciG d= tieacecdard ord etiseo ere Dare etisere pra 
OLF 12 ISh F GLEO1 100°§ P19 SZ 79a § 

cat ec We. tot oe ie epete clevilineci ce cemilatietlediduaet fetes) Gok telMean tah elon éikinn  , Oindl itis Mistretre ott olflej hie ve! woul leh se) deih ey io.te phni7 (eit etweri| Aerrerae} (ee mes cognac. 79% 
Bz) 1o¢ 128 Be 
oe) 902 ost 8 Ne pee 
O&¢ ‘T FOF €88 COT QT a ee ee 8 
G00 °G 168 OIL‘ T OCF 02 CE eee es 
PLI G Ge); OFT ZOG eo <r sie oct oie ead Mckee) is OOS OME [ees ancora dD 
68S ‘Z C&T £00 ‘T CGE rAWé CR Se Neale ete oe 
GGG GZS £9G 1 98¢ e9 Tie ease 
COL °G 609 CFO T LEF 18 Ee Tie eee 
19L°¢ CEL COZ Z £99 GGT (a ieceace eee ececrat 
Taine erie viretresd | scvibnac avo teh omcetcs soll bvintegicna siren pned ouileWboucoy fairs lata) wenn yaoi veianienlieei|Aneralt estat pplaie)] | ies Sinker pet nea eae iee CEST 
G9L‘S STG G98 ‘T 18Z perro eS ya tetys ee gc 

eS eG ee ee Oe 
COT 6 QT¢ eOe I 18Z T ana ate! Peep e hale eben cue ete | (nein sh acWiree)s (ricol’s Ente Garey s 


ay felt Toll olin iiotd steihler ie/\'@s or *\ jelerateln efitn Caria onec rey Ce ee °° 1890), 

Raiden eenlel wensenses ceil aitle! dele; Nectels ter ser zeuuionmaci\entiol jaja teilehtiehies'snastteifience syimsand Layo JU SiyY 
Beets Ceara Oma ern Meee el RVC en cheers Paiece SIO]ERT 
SHINLSAOGN]T SNIHLOTC 

paar mete eY AL SGU namo UG anmamantek cM aneea acy er tere gene RIO], 
Se as ee ONC PE ES ae rie nmr ade a ras SE ‘sqinsand 19440 sea. TL 
GGG On. GuaeO NG -GeOvdiGs chased ceed scs tO ONO) On OeG)O-G, COnMo ID DEON 0 LOnte OM Or OO s1odoo0g 
PR es Tee Greene ag kes one apes ("9 °Q) Ssy[ru-suruvytd pue Meg 
Jat oe Bete et Oo Ld co Etca died! bo eo) ODO oo bed, Or Olt One- O90) 6d: -O D0" Deol hac O50 SIOAMBG 
piece ig re ee (“GUrT) SOTIOJOV] OFVILIBD PUB UOSB A 
5 AN Ue too Saabs we Aro MiSe tO oma SPL OL ECE SP ete nebheRi scat mstnel spr edelren ot tef ve 6 ‘S194 BUl- VOUTGB) 
Ee ue eu eae ea ase (‘qery) uBsa10 puv ‘ouetd ‘emmyuin yy 
BES IRG, Gt ean cmp ea Sng (QQ) oSvIaawo pue UOBE j 
fs Rai ee eRe Seng (cqery) syyr Suruvyd pus vey 
SSO aaNet y Ree aR eg ((Q°g) uBs10 puv oURId SomMyTUINyy 
‘SUTULSAGNT GOOM 
G80 WL WaO@ aC 0nd O00 >) G01 ONG ONdnD Get to ORD O0n6 sqins.ind TOY.0 Ud, ras 


LU TH 1010 ; 
SPA amen ROAM TG liniltgiy utente CeO Ne Ae: (30, 


SR Peet a En ira | aiid aA AAS See need Sin aN On Conteh Onton toh ccc Sea sypiutsaaddog 
Be erode aie ete tn RAD eater Netenie Mors ee acest catoee ims SUp}TUISUTT, 
—syjrusur yf, pup waddoy) 


INDIANA UNIVERSITY STUDIES 


i) 
(oe) 


098‘ LT FG LCF ‘OL LGQE7 199 aa 190‘T Se LeEsculelwau nyo Rehisp ott oRl dno gel teile: darta\\elivef fon iepnes ce oj Kaliieiite/Wathtaaisirellitlc sc ueitenmel Kenisiets [BIOL 

G0 c xo bSO peo hierhettan POU dor oy Gt! | Dostinds coset Gece Ba oe or bay van ouster [tas Ciae aadepcee ee GT SCE ooKen mc pe eect 190‘ Sa eh eS Si ioundeL ou ORAa TU Ty 
PES gz 6S MOV ea (reece mia Fe seeayorr eal Pcise serra je Poeb chor s noe SO eos oacgdn ee fe 8.10}]N0-0U0}.G 
CZG 88 OTe ZS 6 opt obafoiel Me) Slole eshte) Xe Mist} | Cero fRagi apaomtoleleUNa ll afhTnth | va ca'e Mellott ouveteruTAceu oped lou (ot loys ceiaars a sh asteciasaietee fotcien cee vt atchew ina attetere rami otec ae (‘9 ‘g) Solo} 0g 
LZS TZ TOF QF tr Or Ocoee DOO. ec hteth Oo hoo} Oona ile Ao ithe Oacoeahor Ptr ics Oe pet tao sore onOn onan (‘9 Q) spava 9uo4s pue aque 
18 | O9T ico PEL 27 EOF OAT On OA oe 8. hbeGucsorce Geb cnib stall no “Gbpe duos d-thideDan idsnaer Seace eteror mot deeds) (9 Q) 81409 C1104 ‘Ory ‘org 
666 LEE G68 'T GE7 OT Z Gut Se rao kG Perm (cera soteck, A ieien Aeeaacrn on Ci bean thie Fis soca Galerr Dasitoedes (‘qerT) umsds3 ‘VUOULOD ‘OUIV'T 
Cre G GEG 696 1 Ifl e OO Ort) Cr Onn Dbtinte || ec dep CED LO On Dell O=te 0. Oho 0 a) (OS OMDM Oko Gr Or bo NOmD cD. DUMmo Und hoon Gan yo Moe OED eo aNd oo SILIMO[Q-SSB]) 
160° e[G 686'T C6Fr 18 L Coheings auc, Ban kb mit 1. tec so CO MEG OMe Darin LOCH Be Gans ane em MOR INS ONS aries (‘qe'T) B1409 BIO} ‘Ory ‘yor 
106 °€ COT 668 'T 902 COZ RT De hG D425 6h) deo bh oohiip ed Gemcec 70 tio “lich 6 <0 udedet «rb YU. Ot oeDen Oo pao (CS "Q) SOLLOJOR] SSVI) 
aaa G ZGQ ZOG I 1&6 OZE Ly Dei 20.00! DONlL Gente Ow Co oeOND Geb steOMoNGe > (Oo “oRdOvO- loeb. o 0 ONOMd coy O (“qe'yT) SOLILOZOV] SSB) 

“HNOLQ GNV SSVTD ‘AVID 

898 ‘ST QhG ral 200 ‘F 810 ‘S CIs CE 789 ‘OL cieO (aC wiCnIO MOnORDMG, CMO TOMO cud (Dec comteombecnio coed 1th G20 Ona olan th Oud oD [BIOL 

OPENER emt ome Mel eM > roll oExopLe/nle leah ones ol ssiiolt | Vermin om oulatva’'scusiietirenll| tshiene sv och emtelteerel comer lier ty uettvelasiye rou. wilte: cia | Nett ecu amclnek cms me Z89 ‘OT Gi Gs.b ro Vat Oe btu-d Ueno. aMo=tag udp boson d' aiolnhno a “sqinsand ray}0 ool L, 
C16 991 CEG Fel 0z FCG. ONS OS OES | EC ce a chant [owe ror Ong eet Su Gackonte eT at, oaURcece ert s (‘qe'T) queue, duit [Bang [Nola Vy 
69¢ ral | Pee III iL Oe SOO OF OCs ae ORO. ORO) OOO th en NOLO" OOM Oo) ts haem: Oech cd mo nOnt Oecs Omtiet! Deb sdeGnei= tb /OUO#OmD. OS tite th. Sio1oyspoydy 
CF) PZ ZOF gc jeer ee cee eine rome arte Ne eee eta car S1OYVU-[OPOUL puB U10}1%q 
ceg oa OT LIZ ZEG at 18) CP Tah @N odds op tu) Tothon (ay "atah| elcat voor Toyo) ro. ctie: cet jaittas|ivitelies (ates fey salou oWMteMal Gulleiq)« felt el ceereltylgin loo trol ce Mey sche nalte sootjuoiddy 
FOE 7 612 Pees Ch 9 me Rep iaiveMe; seruey (subs: sts| {roma foycedrel Soyo? ce wel elel|) co MEnGKai@alive, co, bo fon niey o)esfyeu et abled ois teuteL tat elaeule youn}. te (OATJOULODOT you) UdULOL 

‘SEINSUNG SNOANVITHOSIP 
[810 | 40AQ puB| “sivox "SIVIT *SIVO ‘savoX  |'poyroodg 
SIvOX GV | Vy OF TS | OG 97 OT | ST 99 FI | ET 9% OT | ION O3V 


‘SHIVIN—Sdnouy ay 


“‘SLInSUag 


penulyuo)—SHTVNGH GNV SHTIVW—dNOUD FOV HOVE AO SLINSUNd ONIVOALOVAONVW OIAIOadS 


‘S6 HTEaVL 


_ 
oO 


MANUFACTURING AND MECHANICAL PURSUITS 


F80 ‘F 80¢ 606 ‘T 189 GPa a ne ences eine F¥6 

RR eh ere eae ne eg ee ne RA Palanan ye ban ten = 
ere ae are bey Be cere glen ote 10. 
L9¢'S VAS 16¢ ‘T GG OF OAC OO eG da] BORGO AG cr poo. dcr x eithsocrr toca. Geec avo 
Dalia JST 'T 186‘Z 919 OGin elf ee eeee 806 ‘Z 

CoeDmbep pe Te Dy ae Ae ie et heat a ak lo a akg) 806 ‘Z 
601 ore se Ge ep epaesispocper eran es 
12FT ae 9001 ae et ee scan tee 
one'Z a IFT 978 ee le cllety e an 
E27 IT 182% ege'), PIS G I 692 

PERG ae | et eee nT MWe ohne ee eae eee Cen aon 
ege¢ PSS, 008 ‘Z 10¢ A OiorO. OLOAAL th ovale Gopko obi Gm be i G6 sooo. G oo 
698° 2 L6V % Egg ‘PF SIs G | ere crated Reet a trae 
98C ‘FT 99 ‘GC 9718 161 BC rack, WOM ae COS ob is. Geeta MDT Ono Moe nd retuGoo “S LOM Gr oe oat 
196 °F G6E ‘T PE‘ Call S Ard takite alley Jokt-onc ads 14 | opener Map motivate pW al Ace] || teMiMuintanh steel tsi ath bP ven ta 
9F6 G68 L10'% 1¢ Nite Uniasbyatet oe fe) WatWscerstectate | arden iol ou vai> ofetaritatatet: sms lMnc toe omAC Melted petuleiate ine 
6199 918°@ cog ‘¢ Se 


(e107, 
Bl 
syimsand Jay4O INOW 
Slats OmO OO Oe bap eo) oe Or) oD) Glo oeo, eo. o (9g “Q) surystpqnd pus SUIYUTIg 
EEL SeO eek, ey Neca ae ae sio}posodAy ‘saodAyoury ‘sa0y1sodurod 


‘ONIHSITANG GNV DONILNIYG 


Se Peer te a EEO) ie RNR ARR A co Roy, 


A Old so. Oto doco) O'b, oro Od O60 b)-6-0 90 Dod ofa. nna Of6.00 sqzinsand Io O Ud JL] 
G.0. DUOMO: OROUGLO zOMG Dlo os Io coo oda o (pooj pue ‘UIvIs ‘Inoy) SLOT [UAL 
Hen ENG cane, Fb ELS ao era 8 (‘qury) Sosnoy-suryoRd pue toy ysnvyo 
Mae er aan trent mar et ee on om aM nor aes -- “sroyeg 


[eqOY, 
5 As a RRMOr dee TO. Mra IoMt TG Osbr Gubdond. OMe 0 woeo sono Gs worn SIQOSIOAO pue UNTO10 J] 
SOc ee acne aN eae a uae SyUspUNJULIOdNS puv SLOSVUBI 
DCN alae ere RR ec NTE er ET PCMH Gee g]VIOWJO puv sroMounuL]A, 


‘STVIOIIO 


6—2980. 


INDIANA UNIVERSITY STUDIES 


LOF 8 i CLG Vajeje cbL 09 G ZOL Geto en ees ip) Aewianop bendeso tver)/p| en pi els oA’ fei sed 04 deities, son) (aM (e/a enipinies-6) Wehsel (el We) se) fe te [BIOL 
een Tee, Sia lig rrertee teaettormceal tS pre, Shu eu aL Cakes cite eel Cine ATE sea, ela Regence tape We zOI ee aye 
009 Ce] ZGe ZS 0g I Ay Ononty ocr iqisd arp ae Gece py Ore OnO.co a dsot oO. Peuee te tat ale bar Of Ban Emap OToeelAG 6 (OR "Q) SolloMoLg | 
co? OFT CCF OLl 0g De MCBIAL TD: Is ohana Me econ aise cied Uoeet | rosa siemens Peay sek O ah Taespaue LB CME po couic mt cmmG (qe'q) oBRIIAIG pue tonbry 
“SUD VUGAUE ANV YOnCIT 
OLS a Q6z QER QST rye ra ZOL OL oo “Ospud Osoko, 9 lo diGub io! Baca oh ood onp ayaroud 16. DMaib 0) G40s0-p:0 [BIOL 
sp tere ehaeees Oy Chlenias MONON sO Le AOR mOsHd Hoe Oso! @ .dq0seO nO mpicH Hor OorirO SoS CtonDer std ron fo. pana pista oe hoe onion OS OSCR chit ZOL 66 0-0s-d Oo sO. 00-6 | Osos {an cso.s0 on SUseO0 -osoro oro (-qe'T) 0990Bq0}4 pues IVSI) 
OZerT S62 STFS QRT ee ¢ Oe) Goat hob aostoe| ‘oh dean rasta Ono Ge edie Gntte D it OO et UU aos Ct OnoSsOmo nd (9 "Q) oodBqoyY pue IVBIO 
“SATULSOAAN]T OOOVEOT ANV UVOTI’) 
OFS . ¢ £99 10 ‘ G OS ie ig oi Sh ese yeah Vail euieimielessicit col fie. diets s.tseoeihiel ele] 16s futisyueltielfre! Ven ven eule (fallen vere). 8l jaune! Lacresies tetawiaa (yea acl eu simeriel.s, 1830. 
OFS ‘Ee £99 WO GEZ O8F 1¢ Z mYeroue Moveas easoglepteit st |(teWbeyi tere Metcancenteasell St ish veMacr opie) “6 SUAHSINUV A aNV ‘SUMIZVTL) ‘SUALNIVG 
602 °F OTL ‘TI 098‘ T FIF 1¢ I e/9 Espatho DaBhdmron oc: 0 Op eGsonnCOsb.o.ne th DwOmD Onto eeoTOFOrDS Ebtos Seas ono [BIOL 
eer ee ee ee ae ee One es ee Grieg tenons 
CQR 10g OIF 66 ) I Se eCikoaG: Ae atk sos |) deo aaah o ateiccio nN On Ot wthunMOeEce rr ClouiaronaoKD kore (‘9 “Q) o]ppes pue SSOUIV TT 
Z69 6ZI 68 Oe 6Z fe ero lihoe oon, pall spd ous Dieser eae Eapitp ing to ccminis gos cou O seen osguteh hos oycct> oo am 8 (“qerT) SOLLOPOR] Loqqny 
COS 69 eQ9 CZT Q Ana Dye none Dod posc ccotu eo. bab beoaltoo das oad tal oe DMO mee abou Toon Mapud eis 2 c (“9 "Q) SOLLOPOV] loqqny, 
9cg ‘T CCT oT ItF Fe 9 5 Pi DAG DRO) OP Ne noard’ Garcat ke ome ee | Pj ater is “ood tia Oc eow oer. Detaniceon acoet (ALOJQOV] ul you) SLOYVUTVOYS 
‘UaMNO]T ONV UAHLVA'T 
[BIO], | 4aAGQ puB] “sIvdz "SIBO A "SABO ‘Siva | payioedg 
SIvoX Gp | FP OF 1Z | 0S OF OT | ST OF FT | ST OF OT | ION O8V 


‘SHIVIN—Sdn0uryy) ADV 


‘SLInsung 


penutzuo)—SHTVNG AGNV SHTVN—dNOUD AOV HOVA AO SLIONSUNd ONTYNLOVEONVIN OlTOdds 


So HTAVL 


© 
e 


83 


CHANICAL Pursuits 


~ 
4 


MANUFACTURING AND Mr 


= Qe 


PGE 1 9 OL CLT 6& G 690 °T 
arise rele of tejelebi nig nates oll| tetre atin mnelse onvie sition fereien|@sirehae. «cure e'pielir ello} cel|\inj sad sc renreletiterteh calue:s|(1s Sencthetle) Mo styrscie) len ierieiterien eidelir eis ine 290 ‘T 
GOG 9 02 CLT 66 Gio ice eee ate 
“SHIVA, —Sdn0ur) apy i aS 
CIE 12d | 91Z°¢9 V60'SEI | FI8'Sz OEE °E 6&6 E19 8E 
Be etree eens ae eas re ei | Ses Re EE ea ou alae ay mee ae 
cigetsiet ve Mertelaj=(plolate Waly | etuemteihcolale heli aiaiedg¥elty lel \iaimeMrer si pel sell To "t et (elmtela|aecwin umes lepnie a ebneghswneh!/ols| i+ isnipm ene’, (oe estjet weNvo Ml icertisavis” .euartebtesitelg-ei= 1g 1 
ea eae ae olen Minghella ie aa oe dee eer 102°T 
er I GLI II? SST G& G OLE 
Se eee ee re cr Ctl Gi ee Ee eee oe 
CLL GLI II¥ SST GE Go eer ene crea 
OFF T 9S OLE OL Ve Pa ahs te as OF6 
Po See teed | 6 cea ee en ey ere IR nee na ard he en a OFG 
nate 9¢ ole 02 el 


Be Wa MONROE EN OAS tenet ene, Sea foe 1810], 


Bo See RN ahaa ee ego apne One ae ee eee os BU eee sjinsand Joyo AQUaM I, 
nianoreratel, efits wleg teltiertlsicatclecnch = ott oe telt(ont ent 'slteRecbilets oils (‘9 *Q) 018 M[IULBUO ‘O18 MULT, 


“SHLULSOAN] TVLATAL 


18}0} pueiry 
Fete DObany (pe on p Hew g Dea pees os oO SLO YOM IDA IS pue pjos ‘AIPOMOL? 
SS Seenge ce Be onsnee ees oo ek Madey Sea ore Ue eee ae tees seed ema Cui er ot SUDDEN a eet ge as jeormleyd 
PRR STR RD cent a On ee aee as Per nee RE Seen ee ECAC ES ORE OEE SO[I}XOT, 
BEES Ge Se SS wae Ee SSNS BINS Tee PR TI Peg Eeeae a ne Bees ort apes [RIOL 

oe Secs i ee a REE IC (‘9 “Q) Ss] [tum dnd pue 1advq 
Sad En LOE C En ae TR pene SR NE (-qerq) Ssapace djnd pue 1odeq 


“STUN dINd AGNV YWadV dg 


Peron 


Si OO SOese, or BOL peng Oey eh) Cea OUND AO) Loto corte CES Oar OM ere RRO Lid Oe SRO OP ONG OO SLO.1OGB] IIYWIO 
Spann oe sree: dnmatereiele Ii ott Na oa ealaie okie finep. ejarome oh sister islet ek ciceb a owl k emilvmaelrre tara (‘qe'y) SUIULOL LO 


"THO, GNV ‘LVGxT “LHDIT 


* poss $9 GA ag ee 
SSS EE BOB 


INDIANA UNIVERSITY STUDIES 


84 


“SHIVI—Sanoury) ADV 


669 ‘Z ECL | ECF cr 601 e CZGiT Or Ore OG S0n nO fo GOP a: POU nO NOUS ossiun DAO Uo Ue pea thath moe ch Us csakO Notte a eed [B40 J, 

Beh eae ae oreo ea RR PSE og Loa Sse re ea | gem Cn athe 1c resi |e ae ei a seen eae re eee oe wens Ae GzG ST OR prey ee iaasudars OHO) 
LIZ e e) E01 | 9¢ Z Sey secede oh aaa eared | hoes ticic eae tepret ns cacakeeg cr Teele a ey ae wet eh eS een eT (CS Q) SOTIOJOV] xoq Jodeg 
16 6F1 OST OF | OT CO SOeO sd, 0. OCOMG! Deel Mo Soo om OmOe OO Onn Oreos Oe Oy, Oo. Glo! .o. DEO LO™ Demo: Ode Oo S040. Oo solo O- os O- oO Gerxeo ([B1oues ) S1d10Q®B'T 
99¢ I 00Z 10& [Ng Ms peter es ec ere | Sencar Bae ee (‘9 “Q) SOLIOJOVI Ayjddns [BoldyooT HT 

| ‘SQOANVTTAOSIPT 
£80 ‘1 OS 992 OFZ OL FI SOF BR es RE SRE ae Aaa as eee Sra Lee mami pee ete aa ame Lo ce [RIO], 

SEP hase aC eee TB aa ieres eee SI ea Ree Rls FIR SI ae ree | ree rs HF Eee een BP| lt ines ca ee cee tee ee ra ae SOF Pe Sy ingamed toys OruaAdG 
COG 9 68 96 II aunekoGbeteei tate) .¢/"ejrie’: {eps Matron otlalvemict ales: | ieMer lolx cisinlnfelcotllet ure otaaVpetaliid Parsache i eMtecaip elt aatelhys\a-cim aivsih oxietie (CS *Q) OSVIIIBI ‘UODE MA 
PLP FL Lay OST 6¢ al cmlabuons em o\-lalmelp tonal leil| bel Poxv aioe lust rene] Meotef codelie’, 6 atcat aaliseeryisisinte) «reli s? neh ferishta (9 *Q) ourid ‘oIn tun 

| ‘SHIULSQGNT COOMA 
610 ‘FZ gee AG, S0G ‘ET | SF6E | kg ral 8e9 wets: Se Alene eike mel ya.xie\ ek e)\umir si'naey jemion (| (po; lope) e-nel (wii) ne hetens) el tatien ariel ie]-3/9 [P10 
eee ea ee Poe fer] gpg ee 
PLE OL ESI 99T | op Z ODS RAS. tie DO Cetin | P Chi siete Osta ich De thunedd. “Cee LaneD co Datos tender Cg "g) syjno ‘SIBT[OO ‘SJITYQ 
9c), DIT OOF lesa: Pesce phe 8 ats bey fe edie oe tig eb oon Mesos weaves eka on sasso10]I®,, 
O16 'F C6F OF9 % | 196 | 88 Pugtte CMR ALS Che Cubc sca] ISDitb MDabep add eh LOO Oo Lae marr Rt re Desai Cu cies DakcuiE Dukrieitts 0 MOOS ao Orie Dee oe rte Sri TO SIo[Bap ‘SOUT IJ 
99€ 896 OST G | 619 ‘T aks Gc DO OT OF LOL EG, D bos boo Olt) Ga hUSOO oa Dont bet Gone nen to Stoo om OsOno sae thO SoAT}B.IOdO pue S1IMOG 
69F eT GRE P 201 8 | 696 8 a, ed ieh twif eel vonke Mravcielh |izen relerc) 1s/ mala mie (oA@e]- (ey hike) rac pern el hetaielsivel of conte feNiew jakue wes ael nee ate ears minoe ois) lela ebre ine (A1040BJ you) S194 VUISSIIC 
O12 T EL | 16 | +6 C Solis iE uhelMabereireis/acr sti] Nora Pytapa'b)eephel ys)e-e USciz el cePsar Kons lotta Nemetys/iepeet ante 240 ‘S1OYVUISSAIp ‘sootyuorddy 
‘SUTULSAGNT DNIHLOTO 
‘18107, |teAQ pue| ‘“sIvax | . ‘s1voz | "SIBO A ‘s1B9X | poyloedg 
SIvox Gp | Pr 04 TZ | OZ OF OT | ST 04 FT | ST 07 OT | ION O8V 


‘SqInsund 


penuryuo)—SaTVNdd GNV SHTIVN—dnNOuD ADV HOVE AO SLINSYNd ONIYOLOVANNVW OLAIONdS “$e ATAVL 


usd 
[e @) 


MANUFACTURING AND MECHANICAL PuRSUITS 


8&2 ‘E 19 QL. ZL8 CVG 8 612 'T 
OO Oo 00 "a D0 a oCa2@or o-0-6.6 han fo lho ono Gn6 “6 Solis ol Mata sol Dinko ep eee Ponbnole aug iteoeo! OllkG "nose “6 S075 Sect 612 ‘T 
16¢ of 98z 61Z GG Rg teen eae eee 
OLF GG 002 961 1¢ | ais pas hee tence per 
S68 6 062 LSP 9gT Qi oa alee Sonia 3 
6ZG T 43 PLS 66F SF I gL 
ee ee ee ee eee ae 
ege “ig oe ey ale sob 2a Alare oe balan gee na. 
16¢ eT Ch PSC SF [ace eae 
CSO lee eee ee ZOL ESI 7S V4 1G 
Bare eee Gag eae) | ene oe ae IE Nak in LO. ae PPO PC TPL 
ee Weep eee aif eet = Ba haha 
Ze iE OnE Ra eee iti 
G1 6)e, O) SOs 8) OO ai euea nema. eli eues-eilen ehre,ivesus tiv hr eisely ele) Graal eproh eo iil! étsi@in 6 nv0l vei 7e\ Ju 16’) 9 ie, ) iis © 6) cele) ceceehte ue) si til le nentel leiteme, el \eiemce eee 
18¢ We ooe Ri Bag we laecenes areca aoe ete rehire? 
STL v7 £6 CCT 0g I OIF 
Seca ay tee eee | nariiee Oi ae lind Cah arpa Sac do, Ss pt hiat ame aR ges ine 
£08 v &6 CCT 0S eo i aeeace: 


ditt SBOE Oi oe. Ga IN uk ict Ul aot Vapetear Sane tet TRIO, 


Herd pe doo wmolm G Woot c. ol old*).0.( oeoe th lONG 020 0 0-0 a OO! O-uU 6-0 GOO syinsand IIYIO 


FeO in Oe 0nd 0 oe alae 0 LO dt odws Old 2) Ot O..0.0 i: OG. 8207/0 (C9 "Q) S| [rar u04}0.+) 
FoR auOno sO osO so..0 Toe LDLOOs0.cbho. 0) O0sde0 (‘9g "g) S] [tua poqstom ‘UdTOO AA 


Sacer Meas ian thee rere ety nets ts LO 3 (gg) sypru SUT} TUS] 


“SATUISOGN, WWLXd [T, 


syinsind 19Y4O IMO WT 
G0 UNO: 0) OnGvOl (GOO (0) DONOLOStwtc.-o= culo ong As) ‘91079 080d 44 ‘S.10JISOdUIOD, 


PEDO TON Oh che ectetae, cuokn DetimncEnateo-oam ea (‘9 "Q) surystqnd ‘Surqurig 


“ONIHSITHNG AGNV ONILLNIYG 


HIE yer aS grass Se ea nee eg el aaa Sint Pt 8 [R10], 


4G. Db) GeuU LUNG) DOL cOsDed om OG Oo @ OER to me Oo. otto syinsand Layo Udd}ATYT, 
UP UG ier he ined a Hin oe mcus ROADS ceri ot (‘9 "Q) SOLIOJOV] puro 


“KUANOLLOWANOS) UNV GOO j 


AEE Ss Wa Gn RHO eC MENTS RUNES ease Lar cts speIoIyo 1930 


SO bat; 080 (BOO bio. Cwono Gout Oo os Gnds OO! >t, DeUy ned SIOOSIOAO pur UdULI.L0 
| 


‘STVIOIMIO 


Re ae ear aT a RTOS RES Oeste auch Re s}msand IayyO ouIN 
Eee Ns CePA ar ee COCA uae MGM tic Rn pee TOR EPR Ee Cg "Q) SOIOZOV] SSB 


“ANOLG ANV ‘SSVTD SAVIO 


INDIANA UNIVERSITY STUDIES 


86 


180° 6E | ocz‘¢ | ges'ot | Fort | o9z'z | os Oe [e40} puway 
Ord! ion 0 O-O:10N0.|| OSOAGn OLOnG 30. ofc bOisaco.U sOLO LOS oso <0 hosp 6 nu OS LU Usold [oD sd=0 5 woe Oe Oea bal ororoto: OebsowonGus Fe 60 Gio 06 Ospso ao Gai Or OOO sana “SLO 1OM IOAIS pure pos ‘AT]OMOL? 
OOS bap 207 00 0-| Pe ard sno On FSO m0. ace] | Oo i0k oo Ore Oar Oe | OnOene ta G tet 0-5 On Noe s085 AO Om tO Oech bial ono ete Os> Monro aa IFl Ces teehee hn eue El nusteyto(W ands We tireft emieired fs) MeGMeli\eetiys ict iio tise: se@ aly eh eit ercie) Sy [Tur dynd pue Iodvg 
O: “Ow osGenoy Doty Dome MoSUacMi. NiO Oso Sts (Sielas 0 ude Oe: Olmn Goec Dey | eo kc Hence deacbinr, Oescrois oh [er onen 256 Rte Om Gest ne Onl Moe Oats Cem het o 0Z Seis i ajemastrergaucte file's oti sraratien Fait cepiteutscatet (ects oe ste sci vind om neisla Sie miisiomtosm esate cate Jeng pue ‘yeoy ‘QUSUT 
SEREHG. ODO oor Or O IG, TORO 80D. 0s 0 8Os A OLO hte 60050 std. 8 stor On| fretted ano. posb.sd eae! pep ecintinoc. Oa ecsnllon Post hbe-o SOG =DSpeb 29 ORO TOT OSG Soy Ont o- UNOnt MO os olde aps Gee Oo 70 ‘Sold}snput ISBIIAIG ‘ronbvyT 
Ld. ora on Pease .5% by bacd =p JO lcostr SS @ | Gn0|| de DOP dmokeaicg one 04 lacie SOTO te Hota Bae 9 Sod Moen Geauaeeh | teaee so saculen amc oe Cram ISF Dani OR Dec) ds Ota ao eOR berth Ba Some De srigOccunes Aa ti=cbeech rs “SOL SNput [Boruey Dd 
iit elace ep Non Mepletsae er ofareen | Froreler taste ewe) tris penta Masi] Na cigokire ct. +r st metals esa mitt) Oe te siaas aflers um snvaverse ra (fl pom caitewacietel secretes il Paslaieenvic fc dlene oe cate OF | esdissecsts seeoete as psereeeatiets sacra wbe seca ers tel Ua Hiagifers= Soltysnpul raqqna pue II }BIT 
Oa Det Ot O80: oe) O= 0.504 ASO OO Spe Oro O.0e Gn ROS O past Loot ae tenp att btestesG ost BO Oe th Onda Maenore enn tetonad So oie liiarin oncom t= pour eo TZ Si-daneot nenwh. anos 0 io ano: Gruso sure uc SIOYSTUIBA ‘SIOIZBS ‘S.10VUIG J 
Dee ONO! On rend 0 Gol homo bs bit Oso at) Del eo etisen =o acess tmCLO bd Nido Bj -acbag Osco a lion aerate Hey dae Corsair hb cats Oy Ch tec ao Seon Gc FC tg ela on ea Soe par Re Ee ee eng ee ae ORO OULONUGT 
BEE Gs Ont Pepe PAC fsa at aT SRI | Mapes ne ear car Sree ee ei (9 raters an en er ra IMs Pt iran weeete | a ate ee Oe ea ee C)F a ee oe cape sup Ma 
OSF ‘T 6F OCF 999 CIZ uy; OF Saki Oeoec: Dare Deter mD usr EE DEM its. ce Ha acanN sUn coe dehD oon [e190], 
Oe O Oi t OS oe 08 tis] HOt Oe Oe ONO LOST tat reO-y| fiCets Ue icy Ciscn bette: Gal |bOmeos soetcn Pi mCubci—ocm ord Fi een inLOemr imc ne icant iced Wcran ye otinee mec Tet echt nt OF erate Nobere ails Wletn ele line alot eussieve “ia mish 4a clncm Une) as Exel stirae = ‘(qe'q) 0908 qO} pure IVS) 
06e ‘T Gr CCE 999 CIZ ) ee ee ee ( ace "Q) OvIBqO} pue VBI 
“SHIULSQANT OOOVEOT, GNV YVDI/) 
[BIOL “TOAQ) PUB “SAGO A “SAVIO A “SAGO A “SIBO A ‘poytoodyg 
| s1@90X Gp | Py OF 12 | OZ 02 OT | ST 04 FT | ET 9 OT | ION O3V 


“SHIVIN—Sadnour) ADV 


‘SLINSANd 


“penunuoO—SHTVNAA AGNV SHTIVIN—dNOYUO HOV HOVE AO SLINSUNd ONIYALOVEONVW OLAIOddS 


G6 ATAVL 


—— 


MANUFACTURING AND MECHANICAL PurRsuIts 87 


PART If. SPECIFIC FACTS CONCERNING MANUFACTURING 
ESTABLISHMENTS 


$1. Number of Establishments, Amount of Wages, and Value of 
Product 


As previously indicated, the second measure of industrial activ- 
ities relates to the number of manufacturing establishments and 
workers engaged in these establishments, value of the various manu- 
factured products, ete. Table 26 indicates these and other facts 
from 1899 to 1909. | 


TABLE 26. NUMBER OF MANUFACTURING ESTABLISHMENTS, 
WAGE-EARNERS, WAGES, VALUE OF PRODUCT, AND. PER- 
CENTAGE OF INCREASE; INDIANA, 1899, 1904, 1909 


PERCENTAGE OF 
Value of INCREASE. 
CENSUS. _ Estab: Wage- Wages. *| Prod- Census. 
lishments.|Earners. x 
uct. Value of 
Wage- 
inne Prod- 
arners, 
uct. 
GY ee 7,969 |186,984 | 95,510 |579,075 |1899 to 1909 35.4 71.8 
NGO ee: (O44 \154, 174 |- 72; 058 393,954 1904 to 1909 213 47 .O 
NCIS) ie 7,128 |1389,017 | 59,280 37,072 1899 to 1904 10.9 16.9 


*Expressed in thousands, 


During the decade, 1899 to 1909, the number of manufacturing 
establishments increased from 7,128 to 7,969; the number of wage- 
earners from 139,017 to 186,984; the wages expressed in thousands 
from $59,280 to $95,510; the value of the products expressed in 
thousands from $337,072 to $579,075. These years clearly brought 
a wonderful development and expansion of industrial activities in 
Indiana. This development in Indiana was in keeping with the 
industrial growth of the country as indicated in Table 27. 
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TABLE 27. PERCENTAGE OF INCREASE OF WAGE-EARNERS, VOL- 
UME OF PRODUCTS, AND VALUE ADDED BY MACHINERY OF 
UNITED STATES AS A WHOLE AND INDIANA, 1899 TO 1909 


VALUE OF VALUE ADDED BY - 


V AGE-E|ARNERS. 
WaGE-EARNER PRopvwct. MACHINERY. 


1899 | 1904 | 1899 | 1899 | 1904 | 1899 | 1899 | 1904 | 1899 
to to to to to to to to to 
1909. | 1909. | 1909. | 1909. | 1909. | 1904. | 1909. 1909. | 1904. 


United States as 
q woolen. 40.4 | -21.0 | 16.0 | 81225539..7 \9°29R i aGesslesoronl o0ne 


indiana. =... =... $4.5 | 21.37) 10.9 | 71 .8-(-47.0)| eg ee 22.3 


§2. Localization of Manufacturing Establishments 


Considering the problem of places in which industrial voca- 
tional courses and schools should be established in Indiana, the 
localization of industrial establishments in various classes of places 
is an essential factor. This information is given for places of 
10,000 population and over and places under 10,000 in Table 28. 
With 29.7 per cent of the population living in places of over 
10,000 and 37.3 per cent of the number of establishments in such 
places we note that the percentage of wage-earners is 60.3 per cent. 
Although a greater percentage of wage-earners are to be reached 
in the places of over 10,000 population, there are, nevertheless, a 
considerable number who are industrially employed in the places 
of smaller size; a number sufficiently great to warrant serious con- 
sideration and to complicate the problem of the establishment of 
industrial vocational schools and courses. 
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TABLE 28. NUMBER OF ESTABLISHMENTS, 
VALUE OF PRODUCT, AND VALUE ADDED BY MACHIN- 


ERY IN 


COMMUNITIES 


OF 10,000 OR OVER IN 


TION AND UNDER 10,000, INDIANA, 1909 


| 


Praces 10,000 AND 


89 


WAGE-EARNERS, 


POPULA- 


ELSEWHERE. 


Manufacturing Establishments 


OVER. 
Total. 
Per Per 
Number. |Cent off Number. /|Cent of 
Total: Total. 
Populations .\&6:'.. . 2,700,876 802,265 | 29.7 1,898,611 |= 7023 
Number of establish- | 
TCO ee ee eae 7,969 2 OT Onl ald 4,994 | 62.7 
Average number of 
wage-earners.....| 186, 984 112,658 |} 60.3 74,326 | 39.7 
Value of product .. 8579, 075,046 $348 , 759,733 | 60.2 |$2380,315,3138 | 39.8 
Value added bee man- 
ufacture. . .. .|$244, 700,293 |$148,609,815 | 60.7 | $96,090,478 | 39.3 
§3. Number of Boys and Girls and Men and Women Employed in 


The number of boys and girls under sixteen and the adult males 
and females employed in industrial establishments from 1899 to 
1909 are recorded in Table 29. While it will be noted that, in 


1899, 2.5 per cent of the total number were under sixteen, 
1909 this percentage was only 1.9. 


in 


This connotes real social 


progress and tends to show that child labor is not a serious problem 


in Indiana. 
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TABLE 29. NUMBER AND PERCENTAGE OF BOYS AND GIRLS 
EMPLOYED IN INDUSTRIAL ESTABLISHMENTS, INDIANA, 
1899, 1904, 1909 


AVERAGE NuM- 
BER OF Per CENT oF TOTAL. 
WaAGE-EARNERS. 


CENSUS. Total. 


Under 16 Under 16 

16 Years and Over.| Years, |16 Years and Over.| Years, 

Males Males 

and and 
Males. | Females.) Females.| Males. | Females.) Females. 

1909E Ae 186,984 |161,117 225) 3.612 86 .2 11.9 1520) 
190475. ee 154 AAaisie bol 19, 230 3,393 85.3 1235 Di?) 
L890 as eer 139,017 |119,580 15,917 3,520 86.0 14.4 De 


§4. Numbers Employed in Manufacturing Establishments, Wages 
Paid, and Value of Products 


In Table 30 the facts are presented showing the number of 
wage-earners employed in all the groups of manufacturing estab- 
lishments, the amount of wages expressed in thousands, and the 
value of the products expressed in thousands. It must be remem- 
bered that included in this table are only those workers who are 
employed in factories and manufacturing establishments; thus, 
carpenters, plumbers, plasterers, etc., are not here enumerated. 
For the reason stated, these figures cannot be compared with the 
numbers in the occupational tables, as they are measures of alto- 
gether different aspects of the industrial activities. 
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TABLE 30. MALES AND FEMALES EMPLOYED IN MANUFACTUR- 
ING ESTABLISHMENTS, AMOUNT OF WAGES, AND VALUE OF 
PRODUCT, INDIANA, 1909 


Wage- Wages Value of 
Earners, Paid Product 
INDUSTRY. Males | Expressed) Expressed 
and in Thou- | in Thou- 
Females. | sands.* sands. * 
Houndry and machine shops.........:..-::.. 15,809 8,857 39, 884 
Czrshopiconstruction...0..... 00.000 .4.562- 12,884 8,081 17,128 
Iron and steel works and rolling mills...... 127255 8,390 38 , 652 
Haimmncunesand-netrigerator. © .2..0 01. ne. 11,284 5, 137 18,456 
Lumber and timber products...........-... 10,317 4,492 23) 135, 
Wo es ee oe Oe 544 4,924 117593 
@anuiaces and wagOns....:.5..-.5. 0.2. eee 8, 867 4,355 DAE G55) 
Auto industry, bodies and parts............. 6,797 A ABIL 23, 746 
Enmbime and publishing. ............ 2.02. oe 6,756 3,522 14, 356 
moncweural implements. -....-.....-...-:. 4,749 | 2,565 13,670 
Slaughtering and meat-packing............. 4,423 2,161 47, 289 
Camsesimect rarlroad:. 2... oe eee 4,084 1,991 9,498 
Clothing (men’s), including shirts........... 4,073 1,305 8,029 
bpmt@keam@attlGse ia. ci. en ee ce eo 3,788 1,835 4,719 
Canmime and: preserving... 2... . 2. 6.2 Se: 3,406 879 8,758 
Wanokerand stome-works 00.0... ee 3,283 1,943 5, 100 
Micemicalmachmery.........-..... 62.25... 3,073 1,361 1, (18 
MobAccommanuiactvuriIng. .<.. 20. 2,794 1 £26 4,155 
Bread and bakery products: ................. 2505 1315 10, 209 
Wemtemiee es al vee he te 2 olor |e L280 7,022 
Pomeancecnrist-mills. i... 2,298 1216 40,541 
omiemynand tenbarcCOtta. ..:.6..-.2:..545 04. DSO deel lOO 2,966 
Copper, tin. and sheet-irom...... 2.2.5... 6:3 DMA 1,065 5,768 
hlosiemy and knit. gO0dSs...... 6... 62. vec sin ee. 1933e. | 687 2,381 
Mi SKCamIMStrUIMENtS. oak ke ede. 1 , 667 994 3,686 
JUG WOES. TACIT 9 5 ee ee nev ree Lote al O19 8,313 
@romecOOds CUCL. koe eee 582 478 2,502 
rapekand wOOd pulp... 2.0.02. 5.02.6) 2 2s. 1,501 754 5, 202 
SEOMeSEUMOSTUTMACES .. oc. . oeeee S es [eae SO Ziel 723 Deol 
SlormmesG@vomen’s) oi. ee ee te 291 449 2,058 
\LESNCTE COO IS aa eRe ee ne aa 1, 240 DOr Zio 
Case wilumimnation and heat....5.-........-. 928 508 3,147 
Cooperage and wooden goods............... 891 382 2,398 
Wonmcemonenye ite. ihe hese oe ee. 885 298 2,999 
Giueoseameistarcn 2. osc 866 | 480 5,750 
Patent medicine....... PRS STE eae eee ar ret 801 354 4,344 
BOOlenmmWwOrsbeG <2 30. ee ee ee. GLO S| 293 i 500 
PAID CRECOOUSE ip ee ia. Re a st Ae oe AQ. 256 1,887 
RPC MONK Os ke ee ee se 689 314 3,161 
inne LCM ee Po 669 ols 1,448 
Swulemyeane LOOIS. 2 6 ee ee 512) | 305 933 
licemmammiactUring..<2-.,......... 025 Bde ys. 563 304 Eola 
Mattresses and bed springs...-..........-.: 5} | 257 123% 
ibexes, fancy and paper........... GE helene 500 | 179 782 
Butter, cheese, and condensed milk......... 488 | 262 3,957 
Brassane bronze products.......:.:....:... 468 | 292 1,379 
EMinsMMONNIESLOMC. 9... 06.02 oe ben cee ee | 468 227 851 
VOOR AMONGNOCS ten gh | 436 | 159 978 
ranoncssOISGiNed fie Meow ee eS 428 269 31,610 
We ApMelACamMmMIne: EtG 8 ee 398 205 2,311 
MitisteatkimstrumentS:. 2.22.5 eo. ee. 1, 667 994 3,686 
GCasvand electrical fixtures. ........../......| 342 | 152 620 
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TABLE 30. MALES AND FEMALES EMPLOYED IN MANUFACTUR- 
ING ESTABLISHMENTS, AMOUNT OF WAGES, AND VALUE OF 
PRODUCT, INDIANA, 1909—Continued 


Wage- Wages Value of 
_ Earners, Paid Product 
INDUSTRY. Males | Expressed| Expressed 
and in Thou- | in Thou- 
| Females. | sands.* sands. * 


Scalesrand (halances sce ee ae ee 266 | 163 877 
Raintrandévarnish es 2) s e e ee ee | 200 74 1,108 
Millinery ‘and-lace: jc .5 0 sci see cs ee | 166 59 538 
Alleother industries: ns 2-4 422 20 ee 21,688 10,428 88 , 643 


Total... nse SO ee ee ee 186,984 | 95,511 | 579,075 


*For year specified. 4 
§5. The Principal Manufacturing Interests of Indiana 


The five leading manufacturing enterprises of Indiana from the 
standpoint of number of wage-earners employed are the following: 


Number 

Wage-earners 
Foundry and machine'shop ‘products. >... 2... 54:0. eee 15,809 
Cars and general car shop- construction... 24s 12,884 
Tron’ and steel: works: and: rolling-mills... .2 2-220 0 ee 12,555 
Furniture -and: refrigerators. =. i... jc. . bes) stone eae eee 11,284 
Lumber. .and: timber products 3.02.2 2 ace a ee 10,3817 


On the other hand, from the standpoint of the value of the prod- 
ucts the five leading manufacturing enterprises are the following: 


Valueof 

Product 
Slaughtering ‘and meat-packing.:.. =2.%. <2. cms een een $47,289,469 
BlOur and Srist=mil es og re eS ieee eins wae ae Ric tossed es eS ee 40.541,422 
Foundry and machine shop* products: -.. 2.2 3. oss nee eee 39,883,774 
Iron and steel works. and rolling-mills....).. 2.0.2 ee ee ee OS OD ESAS 
Liquor: and ‘distillery products: 2) 3...0.. 54.4225). ac eee 31,610,468 


PART Ill. INTERSTATE COMPARISONS 
§1. Industries in Which Indiana Ranked First, Second, and Third 


Considering the States in the Union in the industries in which 
Indiana ranks as one of the three leading States, we note that it 
has first place in the manufacture of sewing-machines, and in wool- 
pulling; second place in the manufacture of calcium light, cement, 
saws, windmills, and carriage and wagon materials; and third place 
in the manufacture of street railroad cars, glass, musical instru- 
ments, children’s carriages and sleds, and in distilled liquors. 
Table 31 shows the ranking States in these manufacturing interests. 


aR) 
fen) 
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CHAPTER V 


TRADE PURSUIES 
$1. Summarized Trade Pursuits 


From the standpoint of the number of people in Indiana en- 
gaged in the pursuits incident to commerce and trade, these pur- 
suits ranked third in 1910. The total number of workers was 
99,676, of which 87,043 were males and 12,633 females. These pur- 
suits included but 9.6 per cent of all wage-earners in the State. 
The summarized pursuits included under this head and the num- 


ber of males and females in each were as follows: 
Males Females Total 
Clerks, floorwalkers, salesmen and saleswomen.. 26,639 10,647 37,286 


Retail? dealerse sci e ae eee ee ce ee eee 32,093 Ze Oo ooO 
Brokers, insurance agents, real estate agents, etc. 8.338 d,210 8,548 
Commercial travelers, demonstrators, sales AE 

agents (and: AUCtIONECES ssc cu ee 6,854 361 Tis 
Deliver yMe nn. isa ier eaale Sia aie eral ete eae ener 5,469 1 5,470 
Employees lumber yards. coal vards, ete...... Te OU Serene 1,972 
Officials; ;“ proprietors, ClC Wed Neg ete ee eeeene eee 1,879 wae 1,907 
ING WSDOV Sic ei ahe Sos ais oh ke aan et I es ee eee 1,632 19 1,651 
Other: PUTSULLS Sie ek shee coe ae nee nee eee 948: SO 1,028 
Wmdertakersi sega d Fee A Oe ee aa te haeaee SOT Bo S40 
Inspectors, gaugers, and samplers..3.00.05 0.23 259 12 Zi 
Decorators, drapers, and window dressers...... ISN 5) 158 

Total te rate Oe ee eee 87,043 12,633 99,676 


GRAPH 12 
Workers in Trade Pursuits 


10,000 2.0000 30,000 40,000 


Cerks and salesmen a a 7 
OO Se 
Brokers and agents A Se 


Commercial travelers, etc. J j 


Deliverymen Pee Ca MEN Wy WOMEN 


Lumber and coal yard employees ee 
Officials, proprietors Jj 
Newsboys i 

Other pursuits 

Undertakers | 

Inspectors, etc. } 


Decorators, drapers ] 
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$2. Specific Trade Pursuits 


The specific occupations under each of the general divisions 
above enumerated are listed in the following tables: 


Clerks, Floorwalkers, Salesmen, and Saleswomen 
Under this group the majority of those employed in stores are 
listed and of these employees by far the greater number are male 
salesmen. 
Males Females Total 


“Salesmen and saleswomen .........:......:0-. 17.113 7,118 24,231 
<  BUCLES SEG, STROSS Ce eae 6,952 SOO OVS: 
Laborers, porters, and helpers in stores........ 2,196 afalatt 2,307 
Floorwalkers and foremen in stores........... okt 59 437 

Wilonpalomts ee ner ek ee AL sha seid bee Bie 26,689 10,647 37,286 


Brokers, Insurance Agents, Real Estate Agents, Ktc. 


These pursuits are, for the most part, limited to males, as noted 
from the following table: 
Males Females ‘Total 


LIDS UID GE. SiO RS eee ye 3,027 65 3,092 
Real estate agents and officials................. 2,817 50 2,867 
POKES aa DalK: OHICIAIS . 6. 24 cece cee beers 1,688 (6) 1.763 
Commission brokers and commission men....... 426 a) 431 
SEQ EIE GIG ERVETES 5 ig a 145 3 148 
EOWEES | VHC prOMOLELS ((N-0.S:*) 6 ce ee ee 112 5 alee 
Loan brokers and loan company officials........ 101 4 105 
Pawnbrokers 22 3 ZO 

TIGUDIL Soo Aue SRA a eee err 8,338 210 8,548 


Commercial Travelers, Demonstrators, Sales Agents, and 
Auctioneers 
Commercial travelers and sales agents comprise the greater 


number under this head. 
Males Females Total 


SoOMMMeEClaAl EPAVECICIS 3. 65 26.) ieee ee bo eee 5,630 (Le 5,707 
SELES - PSS es SS ae ee ec ae ee ao OM: 207 1,218 
AACS OU GSIES Se aie Sra oe a ence ee Sli (easece at Rene 173 
SURPASS EE BEOUGS 1 oo oe hs SIS he sh oie a olde wage be aS 40 Ct Ab Ere 
LGATBAL sc 25-2 56S SER ore 6,854 361 (PANS) 
Deliverymen 

: Males Females Total 

ee see COOH VOT YING)! icc oe chk fed one ieee eae sas 4,957 1 4,958 
Bakeries and laundries (deliverymen ........ al PAS eae 512 
DETER "Stet Rs Ae UR a -n  e 5,469 af 5.470 


*Not otherwise specified. 
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Employees of Lumber Yards, Coal Yards, Etc. 


Salaried employees and proprietors are not here listed, the 
numbers given below being confined to wage-earners, including 
laborers, ete. 

Males Females Total 


Lumber: yard: laborers e336 35.2. ae ee se SOT ees 821 
Mlevator TapOrerse ices ok ce ne ae ee ee ABA Sha Raa ae 434 
Coals yard laborers 225 oo lee ick ae ee SU See ae 411 
SEOCK VAT eee as ee Ft esa ca aN a es a Di eats 122 
WiarehOUS@i cba kiceseiy sca ti scee ale see ee at tees ae 100 ee Meee 100 
Foremen, warehouses and stockyards, etc...... S47 anna. 84 

8 01 Mera nt UE MeL EMOTE a MN QUE eG EL in LOT 22 eo aa. EG, 


Officials and Proprietors, Etc. 


Under this section the number of wage-earners, rated as such, 
are listed. 
Males Females Total 


Wholesale dealers, importers and exporters.... 971 14 985 
Proprietors; ‘ete: elevators 3) oo cue see ae 328 afi 329 
Officials. of insurance: companies ...). 00. .6.. ss. 291 5 296 
Other proprietors, officials, and managers....... 214 5 219 
Proprietors,. ete, Warehouses. scnesus se eiomaee 62 1 63 
Hmployment office keepers .....6....6...0...2% 13 2, 15 

POta eg sks NS ee ea Se nea et Goes 1,879 28 1,907 

Newsboys 


As noted from the first table under this section, there were in 
1910, 1,634 boys and 19 girls engaged in selling newspapers. 


Other Pursuts 


Meat cutters, miscellaneous occupations, and fruit graders and 


packers are here included: 
Males Females Total 


Meat: CUGECES 202.02 creo deeetalerccenate ies conn ieee soeeone, ree 619 5 624 
Other OCCUPATIONS)! Fee eis kets ievatem eke acedtts Bitten 326 75 401 
Rruit- graders and packers cc, . vers cisco or ores ercieners Pa Mie Renee, OG 3 

A Io 2) Le RR Then ERLE Mn Ne ro Mee A AS 948 80 1,028 


§3. Specific Pursuits of Age Groups 


The specific work of males and females in the various age groups 
is listed in Table 32. : 
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CHAPTER VI 


DOMESTIC AND PERSONAL SERVICE PURSUITS 


$1. Summarized Pursuits 


In 1910 the domestic and personal service pursuits ranked 
fourth on the basis of number employed, the total being 84,452, 
of which 28,355 were males and 56,097 females. These pursuits 
engaged 8.1 per cent of all wage-earners in Indiana. 

The summarized groups and number of males and females in 
each are indicated in the table and pictured in Graph 13. 


Males Females Total 


Servants, cooks, and chambermaids.:........... 3,314 28,706 382,020 
Laundry and laundry operatives...........%... IS ZPAT, ZN 13,439 
Proprietors, Keepers. eles cei esa Oe ee eos 6,853 4,895 11,248 
Barbers, hairdressers, and manicurists.......... 6,100 479 6,579 
Housekeepers. and'stewards..7 3); 0 So ee 212 5,115 5,927 
ATA W Ec) oie Mag RET cena ERS Ur ins APA renee Perea he qe 22 1,512. 3,034 
Janitors “and SOXtONSi sist. eee ere eee eee 2,666 286. 2,952 
Bartenders cc ss yes ee dae ae ee erste arena 2,003 10 2,543 
Midwives and untrained nurses................ 343 2,138 2,481 
Other: pursuits: eae eee a eee cea ree 1,767 144 1,911 
Porters’ Cexcept-ImGStores) yas cies ee eee: TFA ae 1,744 
HBlevator: tenders ees ee ene ee ne i SOA ais 334 
IB OOEDTA CK Sie aie eee oicaa Woatemtprence oie soe cemstrante eee Ge nearer DAN notes tere 240 

4 BG) 2 Reena ie It MRS es amin YR a 28,355 56,097 84,452 


GRAPH 13 
Workers in Domestic and Personal Service Pursuits 


10,000 20,000 30,000 
1 esl ses aay aes oy \heaa pe Sg ECAR EIS 
Servants, cooks, etc. WILL LLL LL LLL LLL LLL Lh 


Laundry and laundry operatives RZ CAZZAKAcrnzntaK 
Proprietors, keepers, etc. MA ZZ) 
Barbers and hairdressers EN J 
Housekeepers and stewards{ZZZ MB ven Ywomen 
Waiters 
Janitors and sextons (aR 
Bartenders gy 
Midwives and untrained nurses 


Porters Pe 


Other pursuits Pa 


Elevator tenders | 


Bootblacks J 
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§Z. Specific Pursuits 


The special occupations under each of the general divisions are 
enumerated in the following tables: 


Servants, Chambermaids, and Cooks 


Servants comprised the largest single group under this head. 
There were about one-fifth as many cooks as servants. 


Males Females Total 


S@IPW SUES! og GS cs Eee ee gee 1,440 23,585 25,025 
BOOS ee Or 1,485 4 228 5,713 
Charwome»n and Cleaners... 52.224... 2600. ee AST 387 H24 
MMM CRIA See el ec ee See 506 506 
Gorchimenvand: Tootmen 30.5655 oe PARP Ee 252 

NO en ol es Sol4  28:706. 32.030 


Launderers and Laundry Operatives 


The facts in the following table show that five times as many 
women are engaged in laundry work outside of regular laundries 
as are at work in laundries: 

Males Females Total 


Launderers and laundresses (not in laundry).. 300) 10,130-- = 10,430 
MO MUNCIE CPEEALIVES (66. ee ee ee 604 2.074 2.678 
Laundry owners, officials, and managers........ a23 8 231 

POA eee se cr hs ee srs oA og en a e220 ADD 13 439. 


Proprietors, Keepers, Etc. 


The following table shows the number of proprietors, keepers, 
ete., of lodging-houses, saloons, cafes, and the like. 


Males Females ‘Total 


Boarding and lodging-house keepers............ 506 4,185 4,691 
SMO OMKCC DELS 3.5 os cess ae a es Sa ea 2,633 24 2,657 
Restaurant, cafe, and lunchroom keepers...... 12426 253 1,679 
Itovel keepers and managers. oe. ee. 921 304 LEZ 
Billiard and poolroom keepers...............:. 500 6 506 
Waemlereryi ICCC: 2s Aes Se oe ee ee TSOe Ree 186 
Bathhouse keepers and attendants............ 99 60 159 
Dance hall, skating rink, etc., keepers.......... 82 13 95 


AINA LVS dec eleseiy iat Os nese Sel oa Hes CO Anan Taper ee nr 6,353 4,895 11,248 
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Midwives and Nurses (not trained) 


The following table shows the number of midwives and un- 


trained nurses: 


Females Total 
2 095 2,488 
43 43 


Males 

INUESeS | (NOt <tLained))se se 3 ea as ee ee 343 
MEAG WAVES sn is BS Oe RE eh eA ee ee 
ES EE ech ee te oe OO ec oie C Lte Se as 343 


Other Purswuts 


2,138 2,481 


Other pursuits, not classified, are shown in the following table: 


Males 

Laborers (domestic and personal).............. 1.033 
Cleaners and renovators (clothing, etc.)........ 312 
Bell “boys, -chore boys; -etG i. ce i wt ele ee ee eee S01 
Other OCCUPATIONS® hoe Hei tileie aiale wore sone eae eke 44 
Umbrella menders and scissors grinders........ 27 
4 Bo Of; ee ean eetr Ea rT RE una Lata G y 1,767 


§3. Specific Work of Age Groups 


The specific occupations of males and females 
age groups are listed in Table 33. 


Females Total 


80 1 LAs 

DO 367 

8 359 

1 45 
eran 27 
144 igalal 


of the various 


103 


DoMESTIC AND PERSONAL SERVICE PURSUITS 


Bf aoe cee Raa Reals vr er BT SGP ara at TRIGA aR aca en oe depen AO CEE 
CeGeZ OF CO6‘T 76 seheatevae(eerhele oittenreltvell [Mattei onkadoe neainterasts om | tine yep «methayietcell eave 
999 ‘Z LLP ‘T 020°T COT 1 Go 
ZzG‘T ica! 890 ‘T 88Z €% Cie ee 

Bae hia te eae sen Me cca ees ker ees GN ett aR is ye WSR arse Creag (nace NP ei ZZ 
OOT*9 91Z ‘1 LSS 'F LOF CZ Ge al oe ea ye: 
EGEXG LEF'Z OSPF ‘eS 6S pee lire Waid ecsemicni eres ‘el’ eiilst uepssonethetulerd whist te 19¢ 

pe gs | Ps racks os Sal eae Pea EN Poo voted Veo fe 198 
166 SFG Foe RC ei ese nares ies a 
00S IF oge Meese les errant tape 
9cF GEG 098 1¢ Sr ere eee cy rel Rea aro dae cr ere (oral Mee eR a aero 
COO G S16 Crpey yess hes Ree ere re Oc a 
90¢ OE C61 eee ee ee eo era 
LOG 1 88 OTF 18 al I 9 

Segre ise noe ad| ap lecieetag he ee icy ase ag oe rt | it anc eee ein aes neato ce eM Ce eee ezg 
FO9 88 OTP 18 Gl Pe ate ee 
C7GZe C)9 eF0'Z 09¢ IST ie cs 
TROT, “IOAQ) pues “SIBO A “SAGO A “SUCO A “SABO A ‘poytodg 

slvak Gp | Pr OF Tz | 02 OF OL | ST 09 FI | ST 99 OF | ION O8V 


“SHTVIAI—SdNour) GOV 


TROT, 


BRAS TCD ORSON DEE Odio seo ion Ol On Orde On Ouro; 65 syimsand I9YO 90dY T, 
Fis Dac DSOE RO BOCA ae DnGoUTO ONO sro SRURUI pue S1odo0y [910 
Tein as eo ke siodeoy wWood-jood puew prery[tg 
SG ese Stodooy WOOI-YouN, puew ojeo “GuBIMeysoy 
RR SST RATATAT Soe OIG EEE ere hat eer cn OND ABD Some saodeay-Uoo[Rg 
SRA rece age S1odo0¥ ISNOY-sUISPO] puUB SUIPIBOg 


‘OLY ‘Suddaay ‘SUOLaIMdOUg 


Bay ee a cease Ha GeML EN Gaia ee cline Sos eee MUTI ete BS sqinsind Ioyyo OA, 
Bath eile heeded a Uiek aia Teeter ae ete eit ol acl ssiNeuel Kime edr sauiys SoAT}Vtodo AIpune’'yT 


"SUAMUO NM AUGNOAVT] 


Ot Oat! DkC0 0060 .080 0. On OCONO D0 G80" ce0=0 “oe OnG ays) ‘SOOO ‘SqJUBALOG 


‘OLY “SLINVANAG 


"SELASung 


SHTVIN—dNOWD ADV HOVE JO SLINSHNAd AOIAUAS TVNOSUUd GNV OLLSHINOd OLdIOUdS 


‘SHIVA GNV 


6&§ ATAVL 


Die Reitlelier iol siselteiiellai7e .eyse!jei'ely ev) e)\:eyie)lelje itn) \ettteqie)nemianne (poure.jun) SOSan 
ere Greg ON away UN ane es eet s1apuoyIVg 
Ie ee ARO iets en Geren suo}Xas pur SIOJIUBL 
sider cescisie:aelnell ot) oieiresieaisties, «joe venieniel fers nelteehren: 0r-is.sieiecitslaeiiene ac ems, 090 ‘SLOVIB AA 
BARES at oe a Renae SpaBMoJS puv S.odeoYosno FT 
atlorsenvon ei sertvr sek eF ele elhe’ to celnsviesfolate’ (else the/ mates mis Meisels emi elreatelie nss(0 099 ‘SLOQIB 


[> 


INDIANA UNIVERSITY STUDIE 


104 


SHTIVIN—dNOUD DOV HOV AO SLINSUNd AOIAUHS TVNOSUAd GANV OLLSHINOC OIWIONdS 


‘SHIVNGY—SdAOUY) ADV 


CIGeGn GSS F 98e 9 Telcos ye 6LL ) Weim eo): 0 foipie, ne) woe el omtetine® jen bi \efen) Jal "ep ah evlosmeliey) di yeh tind Lo) ontie fetes el tegiel folned |®10L, 
$10 °% O16, 060 ‘T 989 Is Tk 0 10S 0 tisidn og sO O00) Cap nno a= J OuObCe OG <O.cte be Deidclost D0 %0. bho G : Gt) <mOm0 =o SoAtye.10do AIpune'T 
O&T ‘OT 99¢ P 962 ‘G CZF Re G oP iko Orc fOar Hace Oslo sue O OPO Omeec: oso “bitceo! Ghoatee sd -OndN 0 (Aapune] ur you) SossoIpune'T 
“SUMAOTING AUGNOD VT 
O02 87% 891 °¢& Peomell CIF ‘6 TFL ‘1 SOF Oe cr ec OY Oi oo Oh) EO ON oO. ato. “Dire sO th Oo ON 0.08 b ob fos “Om 0 OH OD a OO -ceriAO [BIOL 
162 =e JET S0Z 1¢ G OOO thet O00 spe 6.4 hibit eGno. =A) 0 ne onl) Oldd O80 Moe G CORED 10. Vn AOR Ob te OG OnomDt 0 OVO Oe a0 SIIUBOTO pur USUIOMIBYY) 
EEE SE Te9'e OTL SI 9/8 ‘6 Oye) | SOF eeraretiantancieli ie oltle hol a vt}|(uecaleu tel semmreyidet LeyMon say Pahiteiiilelcieaeiclay slim el Vance) walital Lax tet Welerto/alurn nine) yee buelo\ure ds su ioriifel Nelms yah Sek yenieiiiieGieme SJUBATAG 
‘OLY “SLNVAYHO 
“SHIVING [—SdN0UX) ADV 
GG8° 8 | Srl L 920 9 |. Sck @ ZOE L11 GEOUC a i eee te OU Rie aera [8407 pues 
See rene uoi rer arom ater ei Sia Gaeta ES. [(Sexaa Eevee au tea Vode «ape ca ttareyl a Weed wk neta ee OFZ ee aru Coorg, 
Ream Perens Cetra e ai: MUL ay Net eee aye | errata dlrs antes MER aren ys Gtrns eaMae Tren poe ey ae ee Seaopuey toe Nola 
PPL ‘I 99z OFL‘T 162 Cp A A aio ee deepest ba heer oes re Rene Aeon o bad S10} 10 
Coy) 7 QO IOP OFT ks I Oze SRO MCE Olay SASSY AD col ee COT oo Dice LON DLO tinOkOuD. ad [BIOL 3 
Dace Webichfomne ielkicl-e) “of)|\strolto mena iker coh lee soyl| relienterds) Kol ele 6 ee: |i apcerze, veliioyreviis) 9m shire) |Lepiierhen (elvedle metcion,.siioh | ersermemiencer ete. te is}, OzE ed heed 10 Lon Ore uo. TO Obo, Otc apoOUC ethadme ier! Aesth sqyinsand IdYyO INOW 
CO) T ROE SF OFT 8 | As veel sa wear eae eed Nae Re nS ae Cr [vuosaiod puv o1souloOp *S10.10q BT 
"SEINSUNG YAHLO 
[B10], |4eAQ puBl “sIvaX "SABO A "SIBO ‘SUBIR | poyroodg 
SIVOX GP | FH OF 1S | OS OF OT | ST 9} FT | ST OF OT | ION 98 


‘SLINSUNd 


“penutyu0) Sa IVNAH GNV 


‘S& ATEaVL 


Ne) 
i) 
ical 


DoMESTIC AND PERSONAL SERVICE PuRSUITS 


SE 


L60‘9¢ P68 ‘ET 9OF ‘22 Qet ‘ZI | $261 OSF |. 28% 
bike siaitemt plecceiciet: vais !|\oftiecs ele ep ke ise ee a aa 
ace Fae one eo 
PL SSUNC A VIO ane Obi tie yh CT ok Se ee ae 
nee ont ne le 
cig I ZG ¥G8 OLE 19 Cae hi cc ey Hie Bee ee 
CTL e 9/6 T 986 '°Z COS TP ae cone tretiete 1 bry eo Shed eoe OF Ome 05 =| eo. OF Gent Qe SO Sonu 
6LF 1) gee Z9 ¢ [Ne 
C68 ‘Ff 6FE‘Z 866‘ Ch Pei oun EE eit E01 
ae CUS COME TA ee es | Se eee we mee eer ae a ae ae 
Fen Far ier ee at Beene 
ce. 26 cae eae rotten |e 
er SOLO Bae Ss ee eee oa ee 


pasha Sianeis od oaten «eat siandeieetss ca taney igs | 22 eee eae 18304 pur. Kr) 


bet om oe eiStio a ch Cai eRe mai onc cocnmas documis tr Ti Seton “sqinsand LOO 


(poure.} JOU) SosMU ‘SOATMPITY 
aR coe awe as ce bbe iamag ay en Pence ae eee SLOPUO LANE] 
seh ic iat ee oss cere Leah ore rahe arene eae SUO}XOS PUT S10} TUR 
Res eee) ELA ne Nee SM arereO ae Ate norh A uGhui a SOSSO.LIT A 


Fh eR saa ei ate ov ange eR or eet SvT}SOULOp pus S1oda0yosno Fy 


PUI Speseiiaece faa Naat sy SG ane SYSTIMDTUG UL ‘Su ISSOIPATCY ‘SLOG IV 


Ree Sire er A eae ta hel wi ae A est Na EON] aor es MOL, 


Pee oe pe BSS ea eer eS ear desu eS een tier Oy CEs eC STORE s}ims.and LoyyO dol I, 
ES ODD a Gan a ane eta Peat SdosvuBUL PUB S.odo0y [OJOPL 
penises Gagan ge sdodooy UOOI-YounyT ‘oyBo “FURANVISOY 
Se ope ees aa irae sdadooy oShoy-SuISpoO] puv SuUIpPIeog 


‘OLY ‘Suadaay ‘SHOLAIUdOU 


106 INDIANA UNIVERSITY STUDIES 


CHAPTER VII 


TRANSPORTATION PURSUITS 


§1. Summarized Pursuits 


The transportation pursuits in 1910 in Indiana ranked fifth in~ 
the order of importance on the basis of the number employed. 
There were 75,711 workers so engaged, 71,810 bene males and 
3,901 females. The employees in this group were 7.3 per cent of 
all employees in all occupations. The summarized groups with 
number of males and females in each are indicated in the table 


and pictured in Graph 14. 
Males Females Total 


Steam rallroad.<.c. 25% sae nae as ean alee conn ee 36,832 107 36,989 
EXX DEES ogc each Se Ma Seo Ss icteas ee rad oer oe ern 11,208 LO dale 2h3 
Road and. street transportation 22.5 20.3 + ea ee 8,390 5 8,395 
POLES TAP 2's ass we Goins oa ee ee Sess oe onr een ae 4,229 213 4,442 
Streetcar rade Oa. aioe ake hee ene eer 3,844 7 3,851 
|S Er WB piece ai corp Aoi Mann ae at Mt Aly eccke ner tc 3.123 53 3,776 
Telephone operatives ..... sie abe aN ey aha ea 284 3,445 3,029 
Owners, Managers, and Sficials Ree Sms saa bs 1,817 43 1,861 
Other “transportavlron i.e cerces ss le eee ee ene 914 US5 == 982 
Water transportation is. coos o4 oe rue ees ee D(a eee ot4 

TOG se Betis apache as ed omen Oe aibone ee ae earn genes (L810 SOO TO ae 

GRAPH 14 


Workers in Transportation Pursuits 


Looe 20900 30000 
| i NUS POE ie neem reed Lo 


Steam railroad a 
Express pais Wek a cies Uae ad 
Road and street transportation aay 
Telegraph ia 
Street railway 
Mail 
Telephone operatives 


Owners, managers, and officials yy 


Other transportation 
Water transportation 
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Almost 50 per cent of all transportation workers were employed 


The occupa- 
tions represented and number in each in 1910 were as follows: 


in pursuits incident to operating steam railroads. 


Males Females Total 

SreaMcawirOaGd VAWOLGLS: oo. he eee ee ee ee 15,834 42 15,876 
HOCOMOPIVEs-ENSIMNCEDS os oe eee ie hs eee: SALS Eee, 3,428 
Pe ACCMMOM Me ee ee a ke hag B AOR: I 3,403 
Swarchmen and flagmen. (Steam)........05..... 2.979 2 2,981 
IMOCOIMOliVe TCMEM . oo. ee oe ea De Sees 2,020 
Foremen and overseers (railroad).............. 2,427 13 2,440 
Conductors (steam: railroad)... 2.0.08. PATON Nia A Se Pia te 2,339 
Sreamt TOs: (IMSWECEOLS )). 03 6 ol. Oke i a 1,068 5 1,073 
Sreame ratiroad — (Semiskilled).2 020. o0 2 ee. TAL 9 720 
Mieke and Station. ASCNUS. 6.5.6 ee a 704 35 739 
Boiler washers and engine hostlers............ 364 364 
Pep SVOCMMCM Gis a hes cy eee ES oe ele cas BO4D Se: 354. 
NearamMence (Steam Tallroad) <0... ce ee be os we 319 os 319 
ROU er ACMES acces. ee ae ocak ees bah ees 175 1 176 
MNO ee re ee ee Cee he ws 36,832 107 36,939 


Hapress Employees 


Draymen and teamsters comprise the greater number of express 


employees. 
Males Females Total 
Draymen, teamsters, and expressmen.......... 10,802 3,  10:805 
Ze Mts: GCEXPLeSS, Companies) Lele... elev es 218 6 225 
IP ECSSMIESSCNSCLS: 225 i. fee eo see es es LSS ay: 183 
Mop ees ee a es fl 203 £0 12s 


Road and Street Transportation 


The number of workers in road and street transportation is here 


shown: 
Males 
Road and street building and repair (laborers) . 3,218 
fosters and Stable hands. i:.....:........::. 2215 
Livery stable keepers and Managers........... 1,865 
Carniace and hack Qrivers. 22 <5. 00.66... ee. ce 601 
PAO UTS 2 ee re ee id eon oe 600 
Speer cleaning (laborers)... 66... ee ec es 189 
Road and street building and repairing (foremen 
MNGPOVECESCOTON 6 ee ee ee One walt 142 
MRO GANG eee oe ices ee nore gee aoe 8,390 


Females 


©, efientelves.te. 


eee eee 


Total 
3,218 


2,215 


_ 1,869 


602 


8,395 
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Telegraph Employees 


Operators comprise over 50 per cent of all telegraph employees, 


and hnemen about 25 per cent. 


Males 

Telesraph:OPerators: ce sntesers ce cee ee ee 2,890 

Telegraph and telephone linemen.............. 1,088 

Telegraph MeSSen Gers sx. ce eee ees, a Sue cee 154 
Telegraph and telephone companies (foremen 

ANG OVETSCETS i tesa ae ie ety eas oncpas ewan ae 97 

ROT ae see ae tae cee Sa ge crc CENT 4,229 


Street Car Railroads 


Females Total 
197 3,087 

Beri e Syin 1,088 
8 162 

8 105 

213 4,442 


Motormen and conductors comprise about two-thirds of those 


employed by street railroads. 


Males 

Motorimen seins Soi oe a cn A ee, nee 12350 
Conductors. Street roads ee ee i326 
Street: railroad) Gaborers ia. ee no eee 932 
Street railroad «(semiskilled)>2.2.). (6 02 ae eee 130 
Street-road=: (iNnSPeCtOrs)) "024 eee ee T4 
Switchmen and flagmen (street) 2... . {esos 32 
EP OE RTE ae Sie hie eet aes eee eee ee ae 3,S44 


Mal Employees 


Mail carriers comprise approximately three-fourths of all 


employees. 
Males 
Mead CALPIGLS iiins Vag tene cali eens ot eset ae teen eee 2,946 
Railwa yma tl Cherkes, - <aaveiaesee ee ee ere ate 
UA ee eee ete ee ETc rae eo tp Ug 3,123 


Owners, Managers, and Officials 


Females 


eee eee 


oe ee we 


Total 
1,350 
1,326 

938 
139 
74 
32 


3.851 


mail 

Females ‘Total 
53 2,999 

Bol evo TE 
53 3,776 


Officials and superintendents of steam railroads outnumber other 


classes in this group. 


Males Females Total 
Steam railroad (officials and superintendents) .. 664. fesse 664 
Telegraph and telephone proprietors, officials, and 
MANA ETS ACM Oss Saas teen cernstey cou cesu eteieae ane 395 38 431 
Proprietors and Managers of transportation 
COMPANIES cc AEE Seow eer nice en(o re maicen cent m ene 330 3 333 
Garage: keepers: and Managers): oe cals crete 144 ae 144 
Other transportation (proprietors and officials) .. 95 4 97 
Foremen of livery and transportation companies OF eee 97 
Street railroad (officials and superintendents) .. Odes: Sa eee 94 
TOGA Fe cei Nar, dene ae coe pn nae ie ae 1,817 43 1,860 


*Not otherwise specified. 
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Other Transportation 


Laborers represent the most numerous class in this group. 

a: 

i 

Males Females Total x 

Other transportation (laborers) ............... 744 5 749 ‘ 

Other transportation (semiskilled) ............ 85 12 97 { 
Other transportation (inspectors) .............. 64 1 65 
Other transportation (foremen and overseers). . LA Ne cart SB Zl 
TENET ERT Se aR a ea 914 18 932 

Water 


The following table shows the number of men employed in water 
transportation pursuits: 


Males Total 
SATUGES DTG. ONS SU NaN IS apa eee ne ea eee eat PES) 275 


ee ee en ee ee ea 


SapeaMs Masters, mates, and pilots: 2... 2.6 see. ee te 158 158 
MOnASivoOremen. and: StEVEdOLES 2). 65 ek ee ee eee eee 77 Ut 
Witter tEansportauion (other. pursuits) ...........2..5..- 41 41 
Boatmen, Ganalmen, and lock-keepers.. ...... 2.0.5... 6.... We 23 

SR TBRT oss Gc, GOS SacBee Sa ek ee 574 D714 


ee 


$3. Specific Work of Various Age Groups 


The specific occupations of males and females in various age 
groups are indicated in Table 34. 


a a es a a a rl 
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CHARI HR, Vit 


PROFESSIONAL PURSUITS 


$1. Specific Professional Pursuits 


In 1910 in Indiana there were 48,777 in the professional pur- 
suits, 28,855 being males and 19,922 females. On the basis of the 
number employed, these pursuits ranked sixth, the percentage of 
the total number of workers being 4.7. 

Professional pursuits with number of males and females engaged 
in each are as indicated in the table and pictured in Graph 15. 


Males Females Total 


TE GEYGLDSSES “(SCC 0' SS ac rn oir rea a,192 13 109- ~18:901. 
Ply Sielaniseeam@: “SUESCONS oe. ssl. Ske ewe eles 5,049 228 BVT Th 
Musicians and music teachers ..............6% 1,220 2,864 4,084 
(CGTERAVITTIGIT > ERS ee a 3,679 D1 3,730 
Lawyers, judges. and justices ..... ROMA ope tc okes 3,594 sere 3,611 
‘CETERA ETUDES SS a 96 1,516 1,612 
NOON Sere | SS cir ee) oly 0. class oS andlor sre 1,174 36 120 
VE BMY ROTESES FSH V0 I KE OY 0. el KS) Gs a a S41 158 999 
PVG O SCR CINETES See en ae an ces ee a SOT 150 957 
Ginleenoimeers<and SUIVEYOIS . 2... .<.. se ees 93 Seaeeiege 934 
Soaps | Say ig 8 SA oe a ce PN 765 43 SOS 
MORI AEST OMe ere rece cos ena coo eee aece ane Age Helse 711 3 714 
Pease SUES COMI rcs bres e\s egg foxes aes a cee a soe nts (SY (ea eee 637 
Artists, sculptors, and teachers of art.......... 288 337 625 
PREFENOAMESmAMG: MEMOS lass sss 2s a sa cele eb reas 378 227 605 
AACHEOTES: «GSS SeCNERE ERA AE nearer ee 320 239 DOD 
Religious and charity workers................. Ife 225 397 
Ochere processional’. PULSUItS- 26. 2.8. se ee 138 261 399 
Theater owners. managers. and officials (semi- 

RSIceE CO eer atepe ai cles, 6 SNe le ache ewe a thie Wace ee 38 345 16 361 
College presidents and professors .............. 328 33 361 
Chemists, assayers, and metallurgists .......... 298 15 318 
2 THELIST se elie ec re ene 299 5 304 
Abstractors, notaries, and justices of peace (semi- 

SS ETIUWEG DS ee ae sae an a ie are a 250 34 284 
Officials of lodges. societies. etc. (semiskilled) .. 188 68 256 
Keepers of charity and penal institutions (semi- 

SIRT IES Se aR SS a are CP a 125) 60 185 
Healers (except physicians and surgeons).... ay 90 147 
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Males Females Total 


OLherrOocCuUpatiOlus pee sie sole Oe eee CA ae 8 120 
PVESTSTMOTS = cae terssecs ace ce coretn ooaae Saeko ee eee ee SS 23 ijl 
Fortune tellers, hypnotists, spiritualists, etc.... 11 62 73 
ANE OLS? wots othe. Gio Bieta: steeecerie heer See en: el eee 3 32 3 
Teachers “(athletic dancing, eve: aracde oan eee 49 61 
TWVETILORS Paci iese red eee cols nes ee ae Ee eae cane eT 43 43 
Mining *ene@imeers 7 s\2 evs cialis oe ens note ee eae 0 uss eine 36 

DOG AT ie eo FA een oseectaah es a lator came cee eae 28,855 19,922 48,777 


.GRAPH 15 


Workers in Professional Pursuits 
5000 10.000 15000 20000 


Teachers (schools) she WV IMM@M@@@@@W@@@##J“a 
Physicians and surgeons 
Musicians and teachers of music VMI 
Clrzyyne 3 
Lawyers, judges and justices 
Trained nurses 
Dentists 
Editors and reporters | 4 
Photographe:s 
Civ.] engineers and surveyors Jj 
Showmen 
Dra‘tsmen Jj 


Ben V/A WOMEN 


§2. Specific Work of Various Age Groups 


The professional pursuits of the various age groups of males 
and females are indicated in Table 35. 
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CHAPTER TX 


CLERICAL PURSUITS 
$1. Specific Clerical Pursuits 
In Indiana in 1910, 38,570 workers were employed in the clerical 
pursuits; 23,671 males and 14,899 females. These pursuits ranked 
seventh in importance on the basis of the number of wage-earners, 
the percentage of the total number of all workers being 3.7. 
The clerical pursuits comprised the following: 


Males Females Total 


Clerks: (nots StOnes eaosere s lve hater nee eee 10,146 2 2AG 12,393 
Bookkeepers, cashiers, and accountants......... 6,752 5,345 12,097 
Stenographers and typewriters.............a... 1,093 6,639 1,132 
Shipping Clerks oe Grek eh ts ayre ce see ee mee ere 1577 Bt 1,614 
AS ONUS Fee pecd eee oe Aa ea ioe eee porte om te ele anes 1,542 TO 1,612 
Messengers, errand boys and girls...:......... 1,206 65 L204 
Collectors? a: aie foacaiaieas cose etd eee eae ee eee oe S70 90 960 
CANVASSORS ot eine crea eee eae etree eee 423 236 659 
Bundlevand: cash“ boys and -ginrlSeee oo ksa sco 62 170 232 

TOGA AA Gak Berea ioe oat aa ee Soar ee eee 23,671. 14,899 38,570 


Graph 16 shows the distribution of workers in these pursuits. 


GRAPH 16 


Workers in Clerical Pursuits 


5000 10,000 
Clerks Gaot stores) | | : WLLL 
Bookkeepers, cashiers a lcd db 


Steno. and typists WML 
Shipping clerks lille 
Avent: iE Me ven WY, omen 
Errand boys and vir|s 
Collectors lll 
Canvassers ll 


Cash boys and sirlsY 
§2. Specific Work of Various Age Groups 


The specific clerical work of various age groups for males and 
females is enumerated in Table 36. 


aly 


CLERICAL Pursutt's 


re 


—————eEE —O— ee ee ee eee eae ee 


FUT ents FR MSS 


tn i a Me 


“eal Ren 


A EEDA ATT NC TAIT. 


Ban Behpasre Sh 


668 ‘ al OSF Ch. ( 6 Was G b 06z 8 Bieta deport dapsne pa caeceae acs seem ate arom Bie lok tele e: OF OLDE ouS IDs [BIOL pure. 
CES G 1Z 62 O&T abet eee Cami oan. SEE Cn ge tane ae ae he Rapa tc ease S]119 oOYJO pu’ o[puNq ‘S.esUeSSoI\y 
96¢ OF] OIZ LF e Fao TRON GOED NRC. RCI oie Tce ah Rouie Ci OL On Gl ep aCRa ORE RS ST eer Ea S104 90][09 pur “STOSSRAURD ‘sqUOsY 
629 ‘9 OL Pee 'P PLZ 19 selateketetstedyays wide beVolNcapustac| liter taitieliilay//e/aiet <ailuatrtat (cea) Crain auNar/tattaateilvel Vela tiis \ralaiel Nels (sitet: st =si<)styer isle) ols Stop IMod «4 pue saoydRisoudye 
Cre LST FESS GTS ‘T Lg Gene Misa Barack eas aha Alar peace SJUBJUNODOB puB ‘sJoTYysBod ‘s1odooyyood 
P&T ‘ i IZl OFE ¢ I cc) 6S (2) ercoune/ elie Wwelopveptel hey: |(temisive>coh el! ei celve) lel selslollon cbcliccha. (o/"ekielis heluel a. "erteiselire sy19jo-surddiys pure SyIo[) 
ee ae : ‘SATIVA | —Sa Ou) apy ie oe ee 
129 ‘82 S6F & £92 ‘FI COP‘ F GER 6FI Sti oad ooo) Oo) Hecs|boaAreoro, O100G- dros o telol oscbarcdeo Geo U. o-o/kueo. Chon cep abe a [VIO pur. 
| sie vet TE ieee Geib oral Batts ao Moat os ete doe eae areite sn a memes - 
OLS O6L OTG ical CT ©) pale ee 8) 66 eens Oe SOM TOD! 46 JOGO ROM ORO Delors) Oe eo epee Dom Ua g d 1] el) ene ennesectene S10JOO] [OP 
892 ‘T Cl 1¢ LOE 1Z9 Pisce lesa a eee Oe a eee sAOG DFO puw o[pUN ‘S.losUaSSOTY 
COG ‘ I 0Z9 80% ‘ I OZ OT I Sinise JelacatHeniod inate ofi| hone tncvestel ten Yor center deli eW feline) yercvnueliiaalehentecels else oire Welisdeetileromie SLOSSVAUBO pue squ0s Vy 
60 ¢ I CE $99 QIe 9 SHO ais 050 at OLIOA) Ponitesceiq Cacol curd hom Un (omacatce st (Dlscoao sce: Oned) AOl Ge) OnGracs dat eceaG. oe byte SHO} TIMod ay pure soy dvisoudyg 
GEL ‘9 66 6EL °F LL6 CGA Nike at AO? Tae at gag ieee oe OR (ma Bcc ie Pe SjyUBJUNOIOB pueB ‘S1OTYSvo ‘s1odvoyyood 
Col ‘ Il Peg ‘ I g9G ‘ 2 SEE 6 Dit 7 Gado soa G4 pOaduIOy pOdacL bu. Onde OboNchnosin Os Osc IC OLbId) UlamOstIo sOLGsds0 Sydopo-surddrys pue SYIOTO 
1e}0 “IOAQ) pUv) “SIBOK "SABO X "SACO A ‘SIBOX | poyLoodg 
Pee SIVOX Gh | FF OF TZ | 0G OF OT | ST OF FT | ST 94 OT | ION 93 
“‘SLINSUNg 
“SATVIN—Sdn0uy) ADV 
SaTVNGH UNV SHTIVIN—d1OUD HOV HOV FO SLINSUNd TVOTYATO OWWTOUdS “96 ATAVL 


118 INDIANA UNIVERSITY STUDIES 


CHAPTER X 


EXTRACTION OF MINERALS 


§1. Specific Mining Pursuits 


In 1910 in Indiana 24,300 persons were engaged in the extrac- 


tion of minerals, 24,2938 being males and 7 females. 


Mining, on 


the basis of the number of workers, ranked eighth, these workers 


comprising 2.3 per cent of the total. 


Mining pursuits in Indiana are indicated in Graph 17 and the 


following table: 


Males Females Total 

Coal: mine! Operatives... mas econo eee 19,184 ape orale 
Quarry “Operativess se. eee eee ee 2,914 2 2,916 
Oil and’ sas: well (operabivess... 40) tee eee S38 so Seen 38 
Foremen and overseers ......... cee ke See ee 489 scare A489 
OPOLALOTS ence eee sasen aed oes Sa eee ner Wea pea eee 436 1 437 
Mamacers® Ay she sr cere ices casein oe) oye eee ee 215 1 216 
All- other. mine Operativiesis 22h. t ae cele cree BD east te 32 
OPMCTAIS: CAs srarata Reet aoe a Sato ee ee ret ep 22 22 
Operators. (gold vanG = Silver) ict een eee ep 22 
TNISPECHOLS. Hire coi cae ic ieee ha enacene, ace eto eee coon ee UD Soper. 15 
[TON MINE OPeCVA LIVES se csi rer etess Sani eee opener ee eee ge aed, asa 14 
Load. and zine Mine operatives: «S445... sae Die” a peels 9) 
Copper: Mine Operatives oss. nieve cckae shel et ee ee Ue are ee 4 
Salt well and. works operatives 7.024... se ae 3 3 
PROC a 2 5 ee, SEER sects eS eos ee oR ee ae 24,293 7 24,300 

GRAPH 17 
Workers in Mining Pursuits 
5,000 10,000 15,000 2.0000 


UR 


Quarry operatives PRESRS 


§2. Specific Work of Various Age Groups 


Miners were distributed in the various age groups as indicated 


in Table 37. 
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CEVA Ei. Xe 


PUBLIC SERVICE PURSUITS 
$1. Specific Pursuits 


In Indiana in 1910, 10,368 persons were engaged in public 
service pursuits, 10,028 being males and 340 females. On the 
basis of the number of wage-earners, these pursuits ranked last in 
importance, the percentage of the total being 1.0 per cent. 

The public service pursuits were as follows: 

Males Females Total 


Guards, watchmen, and doorkeepers.......... 1,802 6 1,808 
Officials and inspectors (CU. Soya a 1,093 208 1,301 
POli@emens (serach eee ake Oe cee eta tee 1 20s Beare 1,255 
Other laborers. (public service)...............; 1,048 5 1,048 
iremen. (fire department) 2202340 2 ee LOS Oeste 1,089 
Officials and inspectors. (county) ........0...2. 915 59 974 
Soldiers, sailors, and marines... 3...) 60o.0oes. 96 ee 967 
Officials “and “inspectors. (City). 423326 ee 910 33 943 
Marshals*‘and ‘constables... 0.0.2 0 eee Royle Mis eo 321 
Officials”“and inspectors i¢State) 62302 es 172, 20 192 
SERVES soz, PRA oe GEO Sot a td te pa eo ee Ne a Siena 187 
DOCOCEIVES 5, fees oui ctacs Giese OAR EO nth Mie LaOne grec 130 
Other “occupations: 43 7s eae 2 Mare ee ee 72 1 io 
Garbagemen and scavengers (laborers, public 

SERVICE is Vee halen diate ected ae a ae 71 ap eet 71 
Probational and: truant 20fficers 24.4). se 39 8 AT 
TG PO=SA VETS ess Oa ee a er ee AD eae eed nally 9 
Lighthouse “keepers 3 2. ee ee Se oa ee eo Sit Ra ays > 

Rota. Fee ks Sareea eee eat sic ancnt aieg eenare 10,028 340. =: 10,368 


Graph 18 shows the distribution of workers in these pursuits. 
GRAPH 18 
Workers in Public Service Pursuits 
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§2. Specific Work of Various Age Groups 


The specific occupations of various age groups of males and 
females are indicated in Table 38. 
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CEA TER, Xe 


RELATIVE IMPORTANCE OF AGRICULTURAL AND 
INDUSTRIAL PURSUITS 


It has been customary to consider Indiana as one of the group 
of Middle Western States in which agriculture was the dominant 
pursuit. Twenty years ago this classification was correct, but all 
the facts available show this to be no longer entirely true. There — 
are fewer farms and a smaller farm acreage in Indiana now than 
in 1900, and a smaller per cent of the total number of workers are 
farmers. The value of farm property and farm products has, 
however, greatly increased, indicating perhaps that future agri- 
culture expansion will result from more intensive rather than 
extensive development. On the other hand, during the same period 
the number of manufacturing establishments has greatly increased, 
the capital invested in manufacturing has greatly increased, there 
is now a greater percentage of the total number of workers in 
industry than ever before, and the value of manufactured products 
now far exceeds former values. Also in the last two decades there 
has been a marked growth in the urban population. 

As a background for this section it is essential to recall the 
fact that in 1890 only 26 of every 100 people in Indiana lived in 
urban communities, increasing to 34 in 1900 and 43 in 1910. In 
all probability in 1914 one-haif of all residents in the State are 
living in cities and towns. The urban gain from 1900 to 1910 was 
267,541, or 30.5 per cent. During this period the rural loss was 
83,127, or 5.1 per cent. 


§1. Comparative Number of Workers in Agriculture and Industry 


Considering the number of workers in agriculture and industry, 
changes no less significant have been taking place. In 1880, 52.2 
per cent of all the workers in Indiana were farmers; in 1890, 46 
per cent; in 1900, 39 per cent, and in 1910, 32.2 per cent, showing 
direct and continued decrease in percentage of agricultural work- 
ers. In industry, however, in 1880, 17.2 per cent of all were so 
engaged; in 1890, 20.5 per cent; in 1900, 29.9 per cent, and in 
1910, 32.2* per cent, showing a direct and continued increase in 


*Includes mining in 1910, as in the previous years, 1880 to 1910, mining was 
listed in the census under the manufacturing and mechanical group. 


IMPORTANCE OF AGRICULTURE AND INDUSTRY ie 


the percentage of industrial workers. Thus, in 1910, 334,702 per- 
sons or 32.2+ per cent of all workers were in manufacturing and 
mechanical pursuits and 334,454 persons, or 32.2 per cent, in agri- 
eultural pursuits. The occupational facts for 1914 would doubt- 
less indicate a larger number in industry than in agriculture. 

Table 39 contains the number and percentage of workers in 
these and Graph 19 pictures these same facts. 


TABLE 39. NUMBER AND PER CENT ENGAGED IN AGRICUL- 
TURAL AND MANUFACTURING PURSUITS, 1880 TO 1910 


1910. 1900. 1890. | 1880. 


Num- | Per |Num-| Per | Num-| Per | Num- Per 
ber. Can ber. |Cent.| ber. |Cent.; ber. | Cent. 


All occupations.. 1,036,710 100.0 898,953 100.0 |744, 303) 100 .0 635, 080 100.0 


Agriculture. ..... | 344,454] 33.2 [342,733] 39.2 |342,474| 46.0 [331,783] 52.2 


Manufacturing | | 
and mechanical) 334,702/*32.2 | 


206,611} 29.9 |152,825} 20.5 109,518 Me 
| | 


*Includes extraction of minerals. 


GRAPH 19 


Percentage of Workers in Manufacturing and Agricultural Pursuits, 
1880-1910 
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In connection with these facts the question immediately arises 
as to the increase in the total number of workers in all fields during 
this period, or, in other words, the relative and absolute increase 
in working population. Table 40 supplies this information together 
with the number and percentage of increase of workers in agyri- 
culture and industry. Graph 20 illustrates these facts. 
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TABLE 40. NUMBER AND PERCENTAGE OF INCREASE OF WORK- 
ERS IN ALL OCCUPATIONS, COMPARED WITH NUMBER AND 
PERCENTAGE OF INCREASE IN AGRICULTURAL AND MANU- 
FACTURING AND MECHANICAL PURSUITS, 1880 TO 1910 


| 1900 to 1910. | 1890 to 1900. | 1880 to 1890. 
| Num- | Per | Num-;} Per | Num-| Per 
ber. |Cent.| ber. | Cent.| ber. | Cent. 


| | 


Al-OCCUPALLONS 52.40. tot a ee 137,757) 13. 154,650 Ve) SO 2231-16. 
ASTI CUICUTC Ress le ao ee ee EAU Eee 247| 10,691) 1. 


Mamufia ctuminie ss s2 sn ee oe 134,091) 64. 52,786) 34. | 44,304) 44. 


*Includes mining. 
tLess than .01. 


GRAPH 20 
Percentage Increase of Numbers of Workers in Agriculture and Industry. 
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$2. New Workers Entering Industry 


Table 41 shows the relative proportion of industrial workers 
and farmers of the total increased number of workers in Indiana 
from 1880 to 1910. Of each 100 of the increased number of 
workers from 1880 to 1890, 9 were farmers, and 37 industrial 
workers; from 1890 to 1910, .1 were farmers and 34 were industrial 
workers, and from 1900 to 1910, 1 was a farmer and 97 industrial 
workers. Graph 21 pictures these facts. 
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TABLE 41. PROPORTION OF NEW WORKERS IN INDIANA, FROM 
1880 TO 1910, WHO WERE FARMERS AND INDUSTRIAL WORKERS 


1900 to 1910. | i890 to 1900. | 1880 to 1890. 


Ber. @ent:—— Jeer Cent: Per Cent. 
Agricultural workers........... ibe x 9. 
imaustrial workers. 2... 2. ...::. 97. , 34. Se 


*Less than .01 per cent. 
GRAPH 21 
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$3. Decrease in Farms and Farm Acreage 


Considering farms and farm acreage, it has been noted under 
the section on ** Agriculture’’ that in 1910 there were 6,412 fewer 
farms in Indiana than in 1900, and 519,800 fewer acres of farm 
land, representing a loss of 2.9 per cent in farms and 1.5 per cent 
In acreage. Comparing this with the number of manufacturing 
establishments in Indiana from 1899 to 1909, we note a gain of 
740, or 15 per cent. These facts are contained in Table 42. 
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$4. Comparative Value of Agricultural and Manufacturing Products 


The estimated value of farm products and manufactured prod- 
ucts affords another measure of the relative importance of agri- 
culture and industry in Indiana. Farm products include all crops, 
live stock, dairy products, ete., whether sold or consumed. The 
value of manufactured products, however, includes only articles 
made within manufacturing establishments, and the figures recorded 
do not include the value added to raw materials as a result of the 
work of the plumber, carpenter, plasterer, electrician, etc., save as 
these pursuits are incident to the products manufactured within 
factories. 

On the basis enumerated in 1899, manufactured products were 
worth, expressed in thousands, $337,072, while agricultural prod- 
ucts were worth only $204,450, or about 59 per cent as much. In 
1909 manufactured products were worth $579,075 and agricultural 
products $239,849, or 58 per cent as much. From 1899 to 1909 
the increase in the value of agricultural products was 66.2 per 
cent, while during this period the increase in the value of manu- 
factured products was 71.8 per cent. These facts are contained in 
Table 43. 


TABLE 48. VALUE OF FARM AND MANUFACTURED. PRODUCTS 
AND INCREASE IN VALUE OF THESE PRODUCTS, 1899 TO 1909 


{ 


Farm PRopuwctTs. MANUFACTURED PRODUCTS. 


CENSUS. | Gain. f Gain. 
Value. | | Value. 


Amount.*| Per Gent | 


\\ 

i| 
| 

| 


Amount. *|Per Cent. 


MOOG es: $239 , 849 | $579,075 


$135, 399 66.2 | | $242 003 71.8 


1609020. | $204, 450 | $337,072 


*Expressed in thousands. 
§5. Value of Farm Property 

From 1900 to 1910 the value of farm land, buildings, imple- 
ments, domestic animals, poultry, and bees increased 84.9 per cent. 
This in part represents the increase in capital invested in agri- 
culture. From 1899 to 1909 the capital invested in manufacturing 
increased 131.9 per cent. The value of farm property in 1910, 
however, was three times as great as the capital invested in manu- 
facturing. These facts are given in Table 44. 
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TABLE 44 
VALUE OF FARM PROPERTY. CaPpiIraL INVESTED IN MANUFACTURING 
Gain. Gain. 
Value. Value. 

Per Per 
Amount. Cont Amount. Gane 

1910 ./$1, 809, 135, 238 1909} $508,717,000 
$830,518,767| 84.9 $289,396,000| 131.9 

1900.| $987,616, 471 1899} $219,321,000 


$6. Industry Now as Important as Agriculture 


In summarizing, all of the evidence presented points conelu- 
sively to the fact that while from every standpoint the agri- 
cultural pursuits are tremendously important, the manufacturing 
and industrial pursuits are now equally as important and in many 
respects more so. 7 

Industrial pursuits, including mining, in 1910 engaged the time 
of more workers than did the agricultural pursuits. Since 1880 
there has been practically no gain in the number of agricultural 
workers in Indiana, while the number of industrial workers has 
increased enormously, being 64 per cent from 1900 to 1910, as 
compared with a per cent less than .01 in agriculture for the same 
period. Of all the new workers in Indiana from 1900 to 1910, 
97 of each 100 were in the industries and one in the agricultural 
pursuits. 

The number of farms has decreased, as has also farm acreage, 
while the number of manufacturing establishments has increased 
continually. 

The value of agricultural as well as manufactured products 
has inereased considerably from 1900 to 1910, but the greater 
increase has been in the manufactured products. Since 1899 the 
products of agriculture have been worth but 58 per cent of the 
value of the products of industry. 

The great increase in manufacturing cannot be due to the so- 
ealled ‘‘natural gas boom,’’ as the greatest growth has occurred 
between the years 1900-1910. Natural gas may have been re- 
sponsible for the beginning of the great industrial development, 
but it is thought that the resources of the State, the railroad faeil- 
ities, and the proximity of centers of population are the real and 
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basic factors conditioning this development. Such being the case, 
the future will doubtless witness a much greater industrial 
expansion. 

In the words of the census: 


In 1849 Indiana ranked fourteenth among the States of the Union 
in the value of its manufactures, the total value of the products being 
$18,725,000. Each decade since then has shown a large increase, the value 
of the manufactured products of the State reaching the $100,000,000 mark 
in 1869, while in 1909 it amounted to $579,075,000, and the State ranked ninth 
in this respect. The growth has been dependent largely upon the natural 
resources of the State, consisting of an abundant supply of timber, im- 
portant agricultural products, and a large production of petroleum and 
natural gas. During the past decade the supply of timber, petroleum, and 
natural gas has fallen off greatly. and some of the industries depending 
upon these materials show a decrease in their output or less advance than 
in previous years. The manufacturing industries of the State as a whole, 
however, have continued to flourish, lumber having been secured from out- 
side the State to supplant the local supply, while the increasing amount of 
coal mined in the State has compensated manufacturing in many lines.* 


*Vol. 9, pp. 303, United States Census, 1910. 
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DEDUCTIONS RELATIVE TO EDUCATION 


PART I. RHLATIVE TO THE POPULATION AND GENERAL EDUCA- 
TION 


§1. Widely Distributed Responsibilities for General and Vocational 
Education 


With 42 per cent of the entire population of Indiana distributed 
among one city over 100,000 inhabitants, four cities between 25,000 
and 100,000, 20 cities between 10,000 and 25,000, 26 cities between 
5,000 and 10,000, 37 towns between 2,500 and 5,000, and 57.6 per 
cent of the population in rural districts, it is readily seen that the 
people are very widely and comparatively evenly distributed in 
residence over the State. The responsibilities for all types of 
education are thus widely distributed and practically no district 
in the State is exempt from this duty. 

For purposes of general education, Indiana is committed to 
the permanent policy of making adequate provision for meeting 
the educational needs resulting from this wide distribution in 
place of residence by establishing and maintaining rural town- 
ship consolidated, town, and city schools. 

For the purposes of vocational education this wide distribution 
of population presents a much more difficult problem, more diffi- 
eult in degree than in most of the States thus far committed to 
a system of State-aided vocational schools. As the situation in 
Indiana is somewhat unique, it is particularly necessary that all 
the possible factors should be carefully considered before deciding 
upon definite and permanent state policies. 


§2. Iblliteracy in the Entire Population 


As a State, illiteracy, averaging all classes of the population, 
has been reduced from 4.6 per cent in 1900 to 3.1 per cent in 
1910. This shows great educational progress. In spite of. this 
reduction, however, in 1910 there were ten States in the Union 
having a smaller percentage of illiteracy. Considering Indiana’s 
wealth and educational facilities and the relatively small per- 
centage of foreign born living in this State, it is thought that the 
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percentage of illiteracy is far too high. The illiterate popula- 
tion is relatively evenly distributed over the entire State and thus 
constitutes a problem for all school districts in Indiana. 


§3. Stability of Population 


The population of Indiana is fairly stable although up to 1910 
the facts show that a considerable number of those born in Indiana 
have moved to other States, and that a considerable number now 
residing in Indiana were born in other States. However, com- 
paring Indiana with some of the Eastern and Western States, the 
population may be regarded as relatively stable. This fact very 
greatly simplifies the whole educational problem. 


§4. Education tor Native White Residents 


With 94.1 per cent of the entire population of Indiana in 1910 
being native born whites, the schools are facing the problem of 
educating a native born population. Although illiteracy among 
native whites in the State was reduced from 3.6 per cent in 1900 
to 2.1 per cent in 1910, there were, in 1910, twenty-nine States 
with a smaller percentage of illiteracy among the native white 
residents. This points definitely to the need for more vigorous 
enforcement of compulsory school education laws and perhaps to 
a need in some sections for extended educational facilities. 


§5. Education for Colored Residents 


Although in 1910 there were but 60,320 colored residents in 
the State, comprising 2.2 per cent of the entire population, the 
number is sufficiently large to- justify serious educational con- 
sideration, particularly in view of the fact of the high percentage 
of illiteracy among them. From 1900 to 1910 the percentage of 
illiteracy was reduced from 22.6 per cent to 13.7 per cent, show- 
ing marked educational progress. However, as most of the negroes 
in Indiana are born within the State, a direct need for a stricter 
enforcement of the compulsory education laws is shown. 


$6. Education for Foreign Born Residents 


The problem of education for the foreign born coming to 
Indiana is one of increasing importance and difficulty each year. 
Although but 5.9 per cent of the total population of Indiana were 
foreign born in 1910 and but 5.6 per cent in 1900, the percentage 
of illiteracy increased durine the decade from 11.4 per cent to 
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11.7 per cent. It is thought that this increase was not due pri- 
marily to any increased inefficiency on the part of the schools, 
but rather to the increased number of foreigners coming to the 
State from the southwestern European countries. Attention has 
previously been called to the facts showing the shift in the tide 
of immigration to Indiana from Northwestern to Southwestern 
Europe. 

Concerning the residence of foreign born whites in Indiana, 
the facts show that they are living in cities in the proportion of 
about three of every four, and also that a considerable number of 


these foreign born are living in the cities and towns of the north-— 


western section of the State. 

To safeguard the stability of the State and make possible a 
high type of citizenship among the foreign born, schools and 
employers of labor must cooperate in eliminating illiteracy and 
ignorance. To this end, every possible facility should be pro- 
vided; night schools, factory classes and schools, and part-time 
classes. The State cannot afford to pay the price incident to 
general ignorance of the English language and a knowledge of the 
economic and social and personal ideals of our country. 


PART II. RELATIVE TO-INDUSTRIAL ARTS FOR HLEMENTARY 
SCHOOLS 


$1. Elementary Period and Fundamentals Concerning Course of Study 


In keeping with what is considered as the best educational 
theory and practice of the day, the elementary period is here con- 
sidered as comprising grades one to six, inclusive. The follow- 
ing factors are considered as basically fundamental for courses 
of study for this period: First, the principal content of elementary 
courses should be the same the country over, regardless of place, 
either State, city, or town. There must be uniformity in the 
fundamental content, but variety in methods of approach, emphasis 
of various units in the course and in time devoted to sections of 
the course. This unity is essential to insure the retention of 
common ideals, purposes, ete., and the variety within the bounds 
suggested, in making provision for teaching children of various 
nationalities, various degrees of natural capacity, etc. Second, in 
the main, this elementary course should center about those facts 
which should be taught to all children regardless of sex, future 
vocation; facts usually conceded to be essential to all people in 
all fields of productive activity. Third, as a unit of subject- 
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matter in this course, a study of the primal industries must be 
included and the interpretation must be broad enough and the 
content rich enough to secure the breadth of industrial intelli- 
gence necessary for good eitizenship and a rudimentary under- 
standing of our day and its problems. The course in elementary 
industrial art should include information and participation in 
the following fields: food, clothing, wood, metal, clay and earth 
products. 


$2. Industrial Art in Elementary Grades 


The question immediately arises, Are these primal industrial 
pursuits present in Indiana and distributed throughout the State 
so as to afford the children an apperceptive basis for their study 
and opportunities for making such studies vital and real by first- 
hand observation of the materials, processes, and people engaged 
in them? The facts show that the primal industrial pursuits are 
earried on in Indiana and distributed through the State in places 
of all sizes and types. - 

An enumeration of some of the specific pursuits of each of 
the primal industries is here made to indicate the great variety 
of occupational pursuits and thus the richness of the background 
for courses in Kiementary Industrial Art. 

In the field of food production and manufacturing the follow- 
ing pursuits are carried on: food production—farming, dairying, 
fruit growing, stock and poultry raising, ete. In the field of food 
manufacture and preserving—baking, slaughtering, meat-packing, 
milling. fruit and vegetable canning, sugar refining, and the manu- 
facture of butter and cheese. 

In the field of textile and clothing manufacturing: in textile 
manufacturing—cotton and woolen goods in great variety; in 
clothing manufacturing—shoes, men’s and women’s hats, suits, 
coats, dresses, underwear, ete. 

In the field of wood industries and pursuits: wood industries 
—manufacturing furniture, refrigerators, carriages, wagons, agri- 
cultural implements, piano and organ cases, barrels, etc. In wood 
pursuits—carpentering, woodearving, wheelwrighting, sawmilling, 
ete: : 

In the field of the metal industries and pursuits: metal in- 
dustries — manufacturing iron and _ steel, surgical instruments, 
cutlery, railroad cars and car parts, tin and enamelware, auto- 
mobiles, sewing-machines, ete.; metal pursuits—work of machinists, 
blacksmiths, tin and coppersmiths, moulders, founders, casters, 
polishers, grinders, ete. 
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In the field of clay and allied earth products: clay and earth 
products—manufacture of lme, cement, brick, tile, terra cotta, 
pottery and glass, and in the mining of gypsum, marble and stone; 
and the pursuits—glass blowing, stone quarrying and cutting, ete. 

With the presence of these primal pursuits in Indiana and 
the diversity of occupations among them, and the wide distribu- 
tion of these pursuits over the State, there are few physical 
obstacles in the way of environmental opportunity conditioning 
and making difficult the teaching of rich, well-rounded courses 
in industrial art. But few States in the Union present such a 
rich background for the introduction of industrial art courses. To 
continue manual training courses comprising, in the main, paper 
and varn weaving, basketry, and exercises In wood in the element- 
ary schools, is to fail to take advantage of the wonderful opportuni- 
ties within the State for developing industrial intelligence and ap- 
preciation by a study of the primal industrial pursuits within the 
State. 


PART Ifl. CONTENT OF COURSES FOR. PRE-V OCATIONAT, PE RTOD 
FOR GRAMMAR AND HIGH SCHOOLS, JUNIOR HIGH SCHOOLS, 
ETC., BASHD ON OCCUPATIONAL FACTS 


$1. Fundamental Assumptions 


It is assumed that one of the functions of schools and courses 
for pupils in the pre-vocational period (roughly comprising grades 
7, 8, 9 as schools are now organized) is to provide a considerable 
range of activities and experiences so as to furnish opportunities 
for all types of minds and also to assist pupils in determining 
interests and capacities, so that future education will yield larger 
results in terms of directness and purposefulness. 

It is also assumed that another function equally important for 
schools and courses of this period is to provide opportunities for 
specialized technical training for over-age boys and girls and for 
those who are likely to leave the schools soon and directly enter 
wage-earning pursuits. 


§2. Local Surveys and Courses of Study 


The question concerning the type courses which should be 
introduced into such schools has given rise to discussion and debate 
throughout the country. It is probably the concensus of opinion 
at the present time that a local school cannot be sure of the 
proper courses to introduce till exhaustive local surveys have been 
made. In keeping with this belief many cities and towns in dif- 
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ferent parts of the country have been so ‘‘surveyed.’’ It is con- 
tended by the writer that local surveys cannot answer the question 
as to the type courses needed in the pre-vocational period because 
education in this period cannot be assumed to be for fitting the 
particular pupils of the community for the local pursuits carried 
on in the community at the time such surveys were made, con- 
sidering the local community to be bounded by the corporate limits 
of the city, town, or school district. 

Interpreting the term ‘‘community’’ as being bounded by the 
horizon of the pupil and his parents, then there is more justifica- 
tion for stating that pre-vocational courses must be adapted to 
community needs. Dr. Ayres* has shown that of the fathers 
living in seventy-eight cities only one in six is now living in the 
city in which he was born, and that of the boys only a little 
more than one-half are living in the city of their birth. Another 
conditioning factor is that the existence of an industry or a pur- 
suit or a type of industries or pursuits in a community today does 
not insure its or their presence twenty years from today. We 
know further that if the local pursuits are limited in variety, that 
the pupils’ interests, capacities, and potentialities will represent a 
greater range of distribution than the occupational opportunities 
for employment within the community. There are sufficient facts to 
justify the statement that, though local surveys are important, such 
surveys cannot condition and prescribe in the final analysis the 
proper types of courses for schools of the pre-vocational period. 
State surveys will yield more dependable data, and a national sur- 
vey would be even more satisfactory. Herein lies the value of Dr. 
Ayres’ study of Constant and Variable Occupations,* for it at- 
tempts to show the pursuits common to all communities and those 
largely localized in particular sections. 

Considering the fact that up to 1910 about 74 per cent of the 
people born in Indiana were still living in Indiana, and that the 
pursuits of Indiana are in the main not very different from those 
found in the States to which the 26 per cent have migrated, it is 
safe to conclude that the lines of pursuits found within the State 
of Indiana constitute a safe and sane basis for courses in pre- 
vocational schools. 


«Leonard P. Ayres, Some Conditions Affecting Problems of Industrial Educa- 
tion in Seventy-eight American School Systems. Russell Sage Foundation, N. Y. 

+Leonard P. Ayres, Constant and Variable Occupations and Their Bearing on 
Problems of Vocational Education. Russell Sage Foundation, New York. 
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§3. General Facts Concerning Courses, Based on Occupational Sta- 
tistics of Indiana 


Though it is of primal importance to make adequate provision 
for the education of those who will complete the high school and 
college and enter the professions, it is not this group with which 
our data are most concerned, and for which these educational deduce- 
tions are intended. Our interest in this study is centered about 
those who will enter the pursuits of agriculture, industry, com- 
merce, and domestic and personal service. 

It is not within the province of this study to project ideals 
relative to the organization of schools. However, in passing, it 
might be said that a great injustice will be done individuals and 
society if special pre-vocational schools are established for in- 
dustrial, commercial, and domestic education for normal pupils. 
The establishment of such schools presupposes that pupils have 
made vocational choices and are directly preparing for wage-earn- 
ing pursuits. To assume that a child 13 or 14 years of age is cap- 
able of making an intelligent vocational choice is fallacious. On 
the other hand, as previously stated, a great injustice will be done 
over-age pupils and those about to leave school to go to work, if 
some provision for considerable technical training is not made. A 
safe and sane ideal to project, and the only feasible one for most of 
the towns in Indiana, is that of a school under one roof, containing 
many departments, each open to all under sane elective standards, 
standards permitting considerable shifting among courses and be- 
tween departments. Thus each shall know the work of all and each 
gain a variety of experiences. A graduate of any department of 
such a school should be permitted to enter, unreservedly, the 
next higher school. In the same school, however, provision for 
specialization for over-age boys and girls and for those about to 
20 to work should be made. 

In keeping with the group occupational poncane in Indiana, 
these five general types of courses should be provided: agricul- 
tural; industrial, including mining; commercial, including trade; 
transportation and clerical; household and domestic and personal 
service; and professional service. 


§4. Courses for Boys 


No attempt is here made to enumerate or even lst the general 
courses for boys or girls or the courses related to the units of 
instruction here proposed. 
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Agricultural Courses 


Since the agricultural pursuits in Indiana include general 
farming, gardening, dairying, fruit-growing, stock-raising, and 
forestry, the fundamentals in these lines should be included in 
courses of study together with other lines which give promise of 
increasing the agricultural productivity of the State. 


Industrial Courses 


In view of the occupational facts, the traditional manual train- 
ing courses in exercises In wood will have to give way to a study 
and participation in the dominant lines of industry represented in 
the State. The dominant pursuits adapted to school instruction 
comprise the building trades with the following lines: carpentry, 
painting, masonry, plumbing, and plastering; the metal trades, in- 
cluding machine operating and work of machinists, blacksmiths, 
sheet metal workers, forgers, casters, ete.; the wood industries, in- 
cluding machine operating, wheelwrighting, furniture-making, car- 
riage-making, ete.; electrical work especially looking toward elec- 
trical engineering; printing and publishing, including foundry 
work, composition and press work; and clothing industries, par- 
ticularly tailoring. 

It is not to be assumed that a school in a small city must include 
all of the above Hnes; any of them will be far more useful than 
the traditional manual training courses. It is thought that the 
minimum should be three of the suggested lines, but in cities of 
the 50,000 class and over all could be included at least in type. 

Many of the dominant industrial pursuits in Indiana are not 
included in this list, some because they are thought not to be 
adapted to school procedure, and others because they are largely 
unskilled. The manufacture of iron and steel and saw-milling 
are not adapted to schoolroom procedure and the percentage of. 
unskilled is too high in the following pursuits to justify school 
training: confectionery, leather and rubber, textiles, cigar and 
tobacco, chemical pursuits, and paper and pulp industries. 


Commercial Courses 


The clerical pursuits of bookkeeping and stenography, when 
studied alone, are too restricted in scope to permit pupils to gain 
any understanding of commercial hfe or any preparation for 
future commercial study and participation. The facts show the 
need for courses in merchandising, buying and selling, and all the 
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problems incident thereto. In detail, courses should include, in 
the field of trade, the elements of salesmanship, wholesaling and 
retailing, importing and exporting, work of insurance agents, ex- 
press agents, ete.; in the field of transportation, telegraph operat- 
ing, etc.; and in the field of clerical pursuits, bookkeeping and 
stenography, collecting, work of shipping-clerks, ete. 


§5. Courses for Girls 


It is assumed that in the pre-vocational period it is the duty 
of the school to provide the greatest possible range of type courses 
for girls as well as for boys. The courses for girls should aim to 
assist them in discovering aptitudes and capacities and interests 
with a view to more direct and specific vocational training in later 
years and for preparation for wage-earning for those who must 
leave school to enter wage-earning pursuits. 

One of the surest methods of making self-realization possible 
and exploitation impossible is to provide the training necessary 
for economic independence. This ideal is not at all incompatible 
with that of meeting and successfully solving the problem of home- 
making. The facts show that, for the State of Indiana as a whole, 
of the young women between the ages of 16 and 20, 270 of each 
1,000 were at work. This is an average of country, village, town, 
and city, and, therefore, the number at work in cities 1s much high- 
er, being in Indianapolis about 530 of each 1,000. For the country 
as a whole, the average for these years is almost 40 per cent. 

The question may be asked, Why insist that the possibility of 
vocational training be provided for all girls when but about one- 
half the young women in cities are at work? In reply it may be 
said that it is impossible to know what girls are to constitute the 
female working population. Changes in the financial position of the 
head of the family or a sudden death or illness or personal choice 
force many girls and women into wage-earning pursuits. 

The occupational facts for Indiana indicate that in this period 
courses for girls should inelude the elements of agriculture, in- 
dustry, commerce, household and domestic and personal service 
pursuits, aside from those leading to the professions. 


Agricultural Courses 


These phases of agricultural education should be provided: 
eardening aud greenhouse working, dairying, and poultry-raising.. 
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Industrial Courses 


The industrial pursuits which should be provided are: manu- 
facturing of clothing, including dressmaking, millinery, and tailor- 
ing; printing and publishing, including composing, proofreading, 
bookbinding, ete. Many other industrial pursuits are open to 
women in Indiana, but as they are largely unskilled, it is not 
thought wise to include them among proposed courses. Among 
these unskilled pursuits in which women are engaged in considerable 
numbers are candy-making, baking, cigar and cigarette making, 
textile manufacturing, glass-making, various iron and steel pur- 
suits, as well as a variety of wood pursuits. 


Commercial Courses 


The principal commercial nes open to women are selling 
(clerks and salesladies), bookkeeping, stenography, and typing. 
Courses in these fields should be provided. Telephone operating 
is also open to women, but the training of such operators is usually 
provided by telephone corporations. 


Household, Domestic, and Personal Service Courses 


Over 80 per cent of women employed in these pursuits in 
Indiana are servants, cooks, chambermaids, or laundresses. It is 
held that before schools are justified in training for these occupa- 
tions, and particularly for servants and laundresses, that more 
should be known as to hours of work, conditions under which work 
is performed, wages, etc. 

The work under this head is not to be confused with homemak- 
ing courses, which are, of course, held to be essential for all young 
women. As the census gives ro facts or figures concerning work 
of housewives and the problem of homemaking, no statements are 
here made concerning this most important field. 


Professional Courses 


Aside from teaching, courses for women should be given look- 
ing toward nursing, photography, designing, architecture, and 
social work. 
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PART IV. CONTENT OF COURSES FOR VOCATIONAL SCHOOLS: 
DAY, PART TIME, AND CONTINUATION* 


$1. Local Surveys and Courses of Study 


While the presence of an occupational pursuit in a local com- 
munity may not be the final measure in determining whether or 
not vocational courses preparing for the pursuit shall be intro- 
duced into the local schools, from an administrative and teaching 
standpoint it is much more economical to localize vocational courses 
where the pursuits are fundamentally important. Thus, since 
there are large and permanent printing and publishing interests 
in Hammond, day vocational courses in printing would here be 
more easily taught and yield larger net returns than in Muncie. 
Part-time and continuation courses in printing might also be needed 
at Hammond, but the probability is that such needs would not exist 
in Muncie. 

The position is here taken that before establishing vocational 
courses, day, part-time, or continuation,* communities must first 
ascertain the extent and scope and importance of the various oc- 
cupational pursuits. The occupational facts contained in this study 
will be useful in this connection in showing the State-wide extent 
of local pursuits. 


§2. Courses for Day Vocational Schools 


The facts advanced in the previous section concerning the neces- 
sity for data showing the extent and scope of local occupational 
pursuits apply with directness in the consideration of courses for 
day vocational schools. On the other hand, are there no pur- 
suits constant throughout the State for which courses might 
be established without making local occupational surveys? The 
courses which are thought to be needed in nearly all cities in 
Indiana are specified in outline form under the section concerning 
pre-vocational courses in the fields of industry, commerce, and 
domestic and personal service. The question, however, as_ to 
whether day vocational courses and part-time courses or con- 
tinuation courses will best meet the needs of workers entering 
these pursuits is, in the main, a local problem. The Richmond 
survey has answered the question in a number of fields, but there 
is still little definite knowledge concerning a great number of 
pursuits. In order to have positive assurance that day vocational 
courses are vitally needed and will directly function, occupations 


*Day or evening general or vocational. 
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must be analyzed in terms of knowledge and skill required, and 
what the pursuit does or does not offer in terms of training for 
workers and also what the school could profitably offer. 


$3. Courses for Part-Time Vocational Schools 


Under the provision of the Indiana Vocational Education Law, 
local boards are authorized to require the attendance upon part- 
time classes of all youths, gainfully employed, between the ages 
of 14 to 16, in the pursuits for which part-time education is given. 
The need for such part-time classes is obvious, but the extent of 
the need is realized by but few. In Indiana in 1910 there were 
28,678 boys and 6,005 girls under 16 years of age profitably em- 
ployed. Although the compulsory school laws have been modified 
since 1910, in all probability at the present time about 35,000 boys 
and girls in Indiana under 16 are now profitably employed. 

What type cf part-time education shall be provided? Aceord- 
ing to the law, part-time education, to receive special State aid, 
must be complementary to the practical work of the profitable 
employment. It is, therefore, first necessary for communities to 
ascertain the pursuits in which youths from 14 to 16 are engaged, 
and, second, to attempt to work out some plan whereby the part- 
time education may contribute to the suecess of the youths in 
their daily pursuits in terms of intelligence and efficiency, promo- 
tions, and increased wages. 

For this type of vocational part-time education the law has 
made provision; and, in those pursuits where youths are ap- 
prenticed or where lines of promotion are clearly defined, such 
part-time education will be constructively helpful. If this type 
of part-time education, for which the law provides State aid, 1s 
to be helpful to large numbers of boys and girls under 16, the 
occupational pursuits open to youths must be so organized as to 
contain factors for which the schools can train. 

A careful study of the tables herein contained, indicating the 
specific pursuits of boys and girls under 16 years of age shows the 
approximate numbers for whom part-time vocational education 
would be possible. For all those under 16 engaged in the agri- 
cultural pursuits complementary part-time education is possible. 
This would include about 21,000, the great majority being boys. 
During the winter months such boys could attend school two or 
three afternoons each week, and receive instruction in agriculture, 
which would give meaning and practical help to the work in which 
they are engaged during the remainder of the year. 
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Of the 12,500 boys and girls under 16 who are engaged in all 
pursuits other than agriculture, about 4,000 are engaged in work 
for which part-time vocational education of the trade extension 
type could be provided, and about 9,500 in pursuits for which no 
part-time vocational education of the trade extension type is at 
all possible or necessary. For the latter, the general continuation 
school is needed, which aims to provide a type of general and pre- 
vocational education assisting them to discover aptitudes and lines 
of employment more promising than those in which they are 
engaged. 

For the 600 youths under 16 employed as general laborers in 
the building trades, what type of part-time education can be or- 
ganized to be directly complementary to this work? For the 200 
girls under 16 rolling cigarettes and cigars, what type of school 
education can be complementary to this profitable employment? 
For the 1,000 bundle and messenger boys and girls, what comple- 
mentary education could be proposed? For the 125 female tele- 
phone operators under 16, what part-time complementary educa- 
tion is possible? 

The obvious need for about 75 per cent of the boys and girls 
who are profitably employed and under 16 years of age, aside 
from those employed on farms, is for general part-time educa- 
tion. The State Vocational Department has recognized this vital 
need,* and it is to be hoped that superintendents and employers 
may cooperate in establishing such part-time classes, and that at 
an early date special State aid may be provided for this most 
fundamental educational obligation. 


PART V. THE NEED OF OCCUPATIONAL SURVEYS AND ANALYSES 
$1. The Limitations of the Census Data 


During the course of this study the writer carefully reviewed 
all publications containing any phase of occupational information 
for Indiana. The United States census was found to be the only 
source of information at all adequate and reliable. The census 
report concerning ‘‘Occupations’’ was not published till the spring 
of 1914, and contains facts derived four years previous. Further, 
the occupational data are given only for the State as a whole and 
for places of over 25,000 inhabitants. At best, the occupational 
facts in the census are but rough preliminary measures. No oe- 
eupational studies in terms of knowledge and skill required, ete., 
are included in this report. 


*See Bulletin Vocational Series 4, Department of Public Instruction, State of 
Indiana, pp. 24, 25, W. IF’. Book. 
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§2. Local Occupational Surveys 


The necessity for local communities knowing the extent of the 
presence of various occupational pursuits for purposes of voea- 
tional education has been fully demonstrated in previous sections. 
It is impossible for most Indiana cities to engage ‘‘survey experts”’ 
to gather these facts. If such information is to be obtained for 
the eities of Indiana, it must be gathered by those within the 
school systems. A simple method must be derived so that teachers 
and principals may efficiently study their own cities and determine 
for themselves the local needs. Two or three occupational surveys 
must be made in Indiana with a view of establishing a method of 
procedure which will be simple and accurate. The necessary in- 
formation will concern age, sex, nationality, and occupational dis- 
tribution of workers, and the education and educational deficiencies 
of workers. 


§3. Cccupational Analyses. 


The necessity for occupational studies has been established. In 
Indiana such studies are vitally needed in mining, in stone quarry- 
ing, in slaughtering and meat-packing, in the chemical industries, 
in the manufacture of sewing-machines, automobiles, railroad and 
street cars and car parts, surgical instruments and cutlery, and 
carriages and agricultural implements. 
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INDIANA UNIVERSITY STUDIES 


No. 27 BLOOMINGTON, INDIANA Marcu 1], 1915 


Introduction 


THE investigation which is here reported is the outcome of two 
requests which reached the psychological laboratory of Indiana 
University at about the same time, in the autumn of 1913. One 
came from Mr. S. A. Courtis, requesting that the laboratory under- 
take to be a clearing-house for the Courtis Standard Tests in 
Indiana. The other came from a committee of the Indiana City 
Superintendents’ Research Club for codperation in educational re- 
search. Asa result, twenty of the cities represented in the research 
elub gave the Courtis tests in arithmetic in May, 1914, and sent 
to the laboratory the tabulated results. These results were worked 
up 1n comparative studies and more than seventy charts were pre- 
pared and used in presenting the data to the meeting of the club 
at Wabash, Indiana, on October 28, 1914. These charts, which 
presented the essential facts in a detailed way, were then routed 
by the secretary of the club and sent to each of the cities which 
had participated in the investigation. Hach city was permitted to 
use the charts three days. By request, the club voted permission 
to the University to publish the results in bulletin form. 

Credit for this bulletin is due to the several hundred teachers 
who gave the tests and computed the individual and class scores, 
to the administrative officers who supervised the giving of the 
tests and arranged the class and school records for the University, 
and to the superintendents who have courageously undertaken to 
measure by scientific methods the results of their work. 

A number of persons have assisted in arranging the data in 
comparative tables and in making the necessary mathematical com- 
putations. Mr. Paul Mort corrected most of the class and school 
record sheets, and computed many of the city and individual 
medians and variabilities. He also rendered great assistance with 
the graphs, making the original charts which were sent to the 
several cities. Miss Glenora Swadener assisted in making the dis- 
tribution tables and the tabulations under the questionnaire. As- 
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sistance was rendered in many ways by Miss Cecile White, Fellow 
in Philosophy, by Mr. C. C. Stech, Fellow in Edueation, and by 
Mr. Earl Moore, Technical Assistant in the Psychological Labora- 
tory. Valuable advice and service have been given also by Pro- 
fessors H. L. Smith and H. G. Childs, of the School of Education. 

This cooperative endeavor marks a new movement in the prog- 
ress of education in Indiana. Growing out of this investigation 
has come the suggestion for a permanent Bureau of Cooperative 
Research connected with the University. At a recent meeting the 
Board of Trustees authorized the formation of such a bureau, the 
details of which were set forth in a recent University News-Letter 
(Vol. FIL-No. 12). . 

In the discussion which follows, ttle more is attempted than 
to point out the sahent facts shown by the tables and graphs. The 
possible causes for high or low scores are numerous and complex, 
and can hardly be deciphered from the data at hand. In Part II 
an attempt is made to study two of the causes—namely, the time 
of beginning, and the amount of time spent on the subject. If 
results from the use of standardized tests continue to accumulate, 
we should be able to evaluate numerous other conditions affecting 
the psychology of learning. 
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“THE time has now come when opinions, traditions, 
and rule-of-thumb methods should yield to a science of 
education. .:...°.. If we could. only realize what it 
would mean to have a science of education, a science of 
health, a science of conduct, surely all the resources of 
our civilization would be turned in this direction.’’— 
J. McKEEN CATTELL. 
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Arithmetic: A Cooperative Study in Educa- 
tional Measurements 


By M. E. Haccerty, Associate Professor of Psychology, Director of the 
Psychological Liboratery, and Director of the Bureau of 
CoGperative Research, Indiana University. 


PARDO 
A COMPARATIVE STUDY OF TWENTY INDIANA CITIES 


Tests AND Merrnops 


ALL of the cities gave the Courtis Standard Test, Arithmetic, 
Series B. Some gave Test 7 in Series A, but for several reasons 
the results of the latter are not included in this study. In the 
ease of Series B, the tests were given as directed, the individual 
scores were computed, the results were transferred to score sheet 
No. 1, the median and per cent cf variability were computed on 
this sheet, and these two items were then transferred to score 
sheet No. 3. All of the above work was done by the teaching 
corps of the several cities. All of the material—individual score 
Sheets, record sheets No. 1 and record sheets No. 3—were then 
sent to the University. These records were then rechecked to see 
whether the work had been properly done. The general method 
was as follows: Sample individual score sheets were taken at 
random from each city. If these proved to be correctly done it 
was assumed that the class distributions on record sheet No. 1 
were correct. If these individual score sheets were in error they 
were corrected and new distributions were made out. After this, 
the computations of medians and variabilities were verified and 
record sheets No. 3 were corrected. Owing to a rather general 
misunderstanding of some of the methods used the amount of 
corrective work was considerable; the compensation is the fund of 
highly dependable data here presented. 
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CITIES CoOPERATING 


The list of cities cooperating in these tests is as follows: 


Alexanédria. Hartford City. 
Anderson. Kendallville. 
Bluffton. Laporte. 
Columbia City. Michigan City. 
Crawfordsville. Mount Vernon. 
Crown Point. Noblesville. 
Decatur. Plymouth. 
Elwood. Princeton. 
East Chicago. Rochester. 
Frankfort. Wabash. 


Total number of children reported, 8,712. 


In the tables, charts, and discussions which follow, these cities 
are indicated by numbers. The order is not alphabetical. Each 
city reported the children of four school grades, four tests to each 
grade. The results of each test are figured for the number of 
problems attempted (speed) and the number correctly solved 
(accuracy). This gives thirty-two measures of each school system. 
Further, the per cent of variability and per cent of dependability 
are computed. 

ReEstuutts: TABLES 


In order that the reader may have a fair view of all the results, 
they will first be presented in the form of distribution tables. 
Table I is for the number of problems attempted in the fifth grade 
in Test 1 (addition). It reads across as follows: In city 1, there 
are in the fifth grade: 1 child who attempted 1 problem, 2 chil- 
dren who attempted 2 problems, 7 children who attempted 3 prob- 
lems, and so on across the table; the total number of children 
taking the test being 156, the median 7.2, and the per cent of 
variability 25. Inasmuch as the number of children in the sey- 
eral cities differs widely a direct comparison is difficult. The tables 
have, therefore, been reduced to a per cent basis. Since the total 
number of children is given in each ease it is easy to find the num- 
ber making each score by multiplying the total number by the per 
cent in the score required. 

Table II represents the same facts shown in Table I and reads: 
In city 1, .6 per cent of the children attempted 1 problem, 1.3 per 
cent of the children attempted 2 problems, and so on across the 
table, the total number of children being 156, the median attempts 
being 7.2, and the per cent of variability being 25. The mode in 
each case is in bold face type. Tables II to XX XIII contain all 
the data resulting from these tests. 
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RESULTS: GRAPHS 


While all the important facts are included in the foregoing 
tables they are much more clearly seen where shown in graphic 
form. In some of the graphs which follow only eighteen cities 
are included, since the results from two cities were not available 
when these graphs were made. The inclusion of these two cities 
would have altered koth the city and individual medians in many 
eases. Where discrepancies between the tables and graphs are 


————, 
oO 143 147 
= ee 

es ide (BRT BOSTON 

————— COUR TIIS 


Aa rut aiipaet 
| | DETROIT 


6 |b 


5} 
ATTEMPTS 


4 


a} 

He} 

eS) 3S ee 
D 


q 

i] 

i} 

a | 
ije 
it 


i) 
1 


RIGHTS 


ie) 


~-------------!e==y_--, 


SS Sia er AS eee ee 


' \ ; ; : 
68) 1241931951125 | 215 a 135 60, 212 80: 921 91 
t | ' ' | bal ! 


500 1000 ; 1500 2000 
FIG.{ MEDIANS GRADES SERIES B ADDITION 


ERO Net a ee ee eS 


found it is due to the fact that in one case the group included. 
twenty cities and in another only eighteen. 

Three sorts of graphs are shown. The first represents the 
medians and may be designated Form I. The second represents 
the variabilities and may be called Form IJ. The third shows 
dependability and is designated Form IIT. 

In Form | the cities are arranged on the graph from left to 
right in an order determined by the number of problems attempted, 
the city at the left showing the fewest attempts. The several cities 
are indicated by figures placed at that part of the curve which 
represents the median of the city in question. The figures on 
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the left ordinate indicate the number of problems. The figures 
at the bottom of the form indicate the number of children reported 
from each city, and the horizontal space on the chart allotted to 
each city is proportional to this number. 

The dotted lnes represent attempts, and the solid lines show 
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rights. Both the city and individual averages are represented by 
horizontal lines across the full width of the chart. Similarly there 
are Shown the Courtis general standard score for February, 1914, 
3,618 children ; the Detroit score for February, 1914, 1,315 children ; 
and the Boston score for February, 1914, 20,441 children. All of 
these are indicated on the right of the chart?. 

The reader may study the tables in either of two ways. He 


1Courtis,S. A. Bulletin Number Three (Detroit, 1914). 
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may study a table at a time, comparing one city with another as 
to median, variability, mode, minimum score, maximum score, etc., 
or he may choose one city and follow it through each of the thirty- 
two tables, noting the relation of problems attempted to problems 
correctly solved; the relation of efficiency in addition to efficiency 
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in subtraction, multiplication, and division; the relative efficiency 
of the fifth grade to the sixth, seventh, and eighth grade. 

As a sample of the first method let us take the record in Table 
Il. Take first of all the matter of minimum score. City 19 had 
.7 per cent of its fifth grade (1 child) who did not attempt one 
problem. Cities 1, 5, 6, 10, 11 had children who attempted only 
one. Cities 2, 3, 4, 8, 9, 12, 14, 15, 18 and 20 had two problems 
as the minimum attempts, and all of the children in cities 7, 13, 
16, and 17 attempted at least three problems. The variation in 
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ease of maximum attempts is very much more striking. In city 
5) no child attempted more than eight problems, while in city 1 one 
child attempted eighteen problems. In city 3, 11 per cent of 
the children attempted more problems than any of the pupils in 
eity 5. If, instead of studying the minimum and maximum scores, 


it is desired to see what the bulk of the children did in the several 
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cities, follow the mode which is the score made by the largest 
number of children. It is in bold face type. It ranges from 
six problems attempted,-which is the mode for thirteen cities, to 
eight problems, the mode for city 17. In cities 13 and 20 the 
distribution is bimodal. 

The information which one gets by studying the relative 
achievement of several cities as measured by any one test, say 
fifth grade addition, is very greatly supplemented by following 
a particular city through the several tables and graphs. 
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MEDIAN SCORES 


An accurate measure of group achievement is the median score 
shown at the right of the tables. It ranges from 4.8 problems 
attempted, in the case of city 5, to 7.6 problems attempted in the 
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ease of cities 13 and 17. In figure 1 the dotted line marked ‘‘at- 
tempts’’ at the left represents the medians shown in Table II except 
that cities 3 and 16 are not included for reasons before mentioned. 
The solid lne marked ‘‘rights’’ represents the medians shown in 
Tables III with the exceptions of cities 3 and 16. 

To facilitate study, the medians for all the cities in all the 
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Fifth grade addition attempts, 


tests are brought together in Table XXXIV. 


XXXIV the medians for city 1 are: 
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scores for February, 1914, the Indiana standard falls in second 
place in grades five, seven, and eight. In the sixth grade it is in 
third place, being excelled by both Boston and Detroit. In all 
grades the Detroit scores rank first. If one uses the Indiana city 
average instead of the individual average as a basis of comparison, 
the rank for all grades combined is the same, namely, Detroit 1, 
Indiana 2, Boston 3, and Courtis general 4. For the sixth grade, 
Indiana gets first place, but drops to third in the eighth grade. 
Some of the Indiana cities do much better than either Detroit, 
Boston, or the Courtis standard, and the comparison of the group 
as a whole is decidedly favorable to Indiana. 
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In Table XX XV these medians are ranked. Rank 1 is given 
to the city having the highest median, rank 2 means second highest 
median, and so on. Reading down column 2, fifth grade addition 
attempts, we find city 1 has rank 5, city 2 rank 16, and so on to city 
20 with rank 12. Inasmuch as the several cities do not maintain 
the same rank in all points, a composite rank is made by adding 
across the table the ranks made in the thirty-two points. On this 
basis a new ranking is made which may be regarded as showing 
the relative standing of each city in the entire set of tests so 
far as such relative standing is shown by median scores. The 
figures indicating this composite ranking are found in the first 
column to the left of the table. 

It is interesting to note that cities do not maintain the same 
rank in all the measures. Thus city 10, which has first place in 
seventh grade multipleation rights and which ranks 3 in the 
entire set of tests, falls to rank 13 in fifth grade division rights. 
City 13, ranking first in the entire set and having first in eleven 
of the separate tests, falls to rank 10 in seventh grade subtraction 
rights and 10.5 in eighth grade addition attempts. In the latter 
point it is no better than city 15 whose composite rank is 12. City 
1 is interesting as ranking first in all eighth grade points except 
two, and ranking second in these, but falling to fourteenth place 
in fifth grade division rights and not rising above third place in 
any fifth grade measure. If the relative achievement of a school 
system is a valid measure of its work then it ought not be difficult 
for any one of the schoo! cities here concerned to locate its strengths 
and weaknesses. The sore spots are indicated by the high numbers 
and wherever the number is greater than ten that city is below 
the average. Numbers less than ten mean better than the average. 
These ranks indicate therefore where attention should be given. 
City 1 and city 9 should look to their fifth grades, city 15 is better 
everywhere than in its eighth grade, and city 13 is poorer in 
addition in three grades than in any of the other processes. In 
the seventh it 1s weakest in subtraction. 

There is consolation in this table, however, for every city. 
There is not a case where a city does not do better than the average 
in at least one thing. City 2, with composite rank 20, ranks 9 
in seventh grade subtraction rights, and in several other points it 
approximates the average. In only five cases is it really the 
lowest; in every other case some one of the other cities is lower 
than city 2. 
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Just because a city does vary so from measure to measure, 
the composite rank is probably not a good measure to rely upon. 
From the standpoint of administration it is worth very much 
more to know the city’s rank in a particular test. To find a city 
in rank 11 indicates to that city that its work should be improved. 
Just how it should be improved is not so clear. But to see that 
in the fifth grade addition attempts it ranks 3 while in rights it 


ranks 16.5 is to locate exactly the spot where attention should be 
given. 
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SPECIFIC CHARACTER OF HABITS 


The variability of rankings shown by this table emphasizes a 
fundamental fact in educational psychology, a fact very generally 
neglected by educational theorists. This fact is the very specific 
character of the habits formed in the learning of any one of the 
skills measured in these tests. A study of this table will show 
that efficiency in one process does not necessarily mean efficiency 
in any other process. Children may add well and subtract poorly 
as in the case of city 20, fifth grade, or may multiply well and 
add poorly as in city 5, seventh grade, or may divide well and 
subtract poorly as in city 19, eighth grade. What does this mean 
except that children learn those skills in which they are effectively 
trained? The others they do not learn. 

One does not learn subtraction by learning addition, nor does 
he learn division by drill on multipheation. To be sure there 
must be some overlapping from one process to another. There is 
some addition in multiplication and in long division both multi- 
plication and subtraction function. But apart from these evident 
overlappings there are habits quite specifically characteristic of 
each process which are learned only by drill in that process alone. 
The almost anarchic tendency shown in these tables for children 
to be strong in one thing and weak in another is doubtless to be 
accounted for by the specific nature of the habits demanded in 
each case. To learn addition is not to learn subtraction, and to 
learn subtraction is not to learn multiplication, and so on. To 
extend the argument one could say that to learn any one or all 
of the processes is certainly not to learn the whole of arithmetic 
or the whole of mathematics, nor is the learning of mathematics, 
however thorough, anything more than the acquisition of skills 
and habits thoroughly specific and limited. It is not ‘‘the train- 
ing of the mind’’ in any other sense. The virtue of such specific 
training is, of course, to be determined by the degree to which such 
specific: habits function practically in the life of the individual. 


_ VARIABILITY 


Just as the median-is a better measure of group achievement 
than the mode, so the per cent of variability is a better measure 
of the distribution of ability than are the minimum and maximum 
scores. In the tables the per cent of variability is given to the 
right of the median. In Table II it ranges from 24 in cities 7, 
10, 18, and 15 to 30 in city 4, and 33 in city 5. The desideratum 
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for any class is of course a high median with a low per cent of 
variability. Measured by this combined standard city 13 stands 
first with a median of 7.6 and a variability of 24. City 10 is 
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almost as good, but falls .2 in median score. City 8 is essentially 
as good as city 10, having .1 better median but 1 per cent poorer 
variability. At the opposite end of the scale is city 5 with the 
lowest median in the group and with the widest range of ability 
in the same class. 

The variabilities for the several grades of the several cities are 


HAGGERTY: STUDY IN ARITHMETIC 447 
brought together in Table XXXVI and are shown graphically in 
the Form II charts, Figs. 17-30. 


The Form II charts show the variabilities of the several grades 
in each of eighteen cities. Each column represents a city, the 
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height of the column being proportional to the per cent of varia- 
bility shown. The solid part of the column represents variability 
in attempts; the open part of the column shows the variability 
in rights. The average for the eighteen cities is shown by horizon- 
tal lines across the chart. The figures on the left show per cents 

In Table XX XVII the several cities are ranked as to the var:- 
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abilities of the several grades. As in the case of the medians there 
is great fluctuation from grade to grade and from process to proc- 
ess within the several grades. At the left of the table there is 
given a composite rank. As in the case of medians, city 13 ranks 
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first and city 2 ranks last. Taking the entire group there is be- 
tween the rankings in the two tables a positive correlation of 
194 figured by ‘‘method of rank differences.’’ Just why this cor- 
relation should oceur is not altogether clear. 

The per cent of variability of a class is a measure of the close- 
ness of grading. Closeness of grading is essentially grouping to- 
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gether pupils of the same ability. An apparent closeness of grad- 
ing may be secured by spending much time on the weak pupils 
and little on the strong so that all will do about the same work. 


100 


50 


1 17 
10 

et 

sll) oe ee en 

ig : RIGHTS 
+ 6 
5 
4 11 18 
13 
60 
4 

50 


iS) 


AVERAGE 


AO ATTEMPTS 


20 


S) 


at CENT 


FIG.20- YARIAB ILITY SERIES B “GRADE GRADE 5 DIVISION 


The latter method seems to be regarded by some as efficient teach- 
ing. It may be doubted whether it really is. In any ease if the 
class is homogeneous, the students being all very much alike in 
achievement, the per cent of variability will be low. Inversely, a 


—3102 


450 INDIANA UNIVERSITY STUDIES 


high per cent of variability means that the class is loosely graded, 
the same class containing children of very unequal achievement. 
Just how small the per cent of variability should be for good 
school work is as yet an undetermined fact. Muza. Courtis declares 
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that ‘‘the smaller the variability, other things being equal, the 
more efficient the teaching. Variabilities of 12 per cent to 15 per 
cent represent good work under present conditions. In the near 
future these will probably be reduced to 5 per cent and 10 per 
CON 
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Measured by this standard no one of the cities is doing ‘‘good 
work.’’ <A variability of 16 per cent is the low mark (city 17, 
orade 7, subtraction, attempts). and but fourteen times out of 
a possible six hundred forty is the variability below 20 per cent. 
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It ranges in the other direction to 107 per cent and a mark of 50 
per cent is not uncommon. In three cases in thirty-two, the city 
average is above fifty. 

Whether or not a high variability within a class is bad depends 
somewhat upon the methods of teaching. Methods are conceivable 
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whereby persons of very different abilities may be handled sue- 
cessfully in the same group. Mr. Courtis in his practice pads 
has devised one such method. In case such methods are used and 
no limit is put upon the training the results of the tests might 
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show high variability. Even here, however, it might not be desir- 
able because in the interests of all-round efficiency the traiing in 
a particular skill should be limited. With this in mind it seems 
that a low variability indicates wise selection of pupils, or. good 
teaching, or both, 
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Granting this and fixing the maximum variability much higher 
than Mr. Courtis’s figure, say from 20 per cent to 25 per cent, it 


seems that present work in the Indiana schools leaves much to be 
desired. It is a fair guess that the exceedingly high figures shown 
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in Table XX XVII are due to our constant failure to know the 
needs of individual children. They indicate the failure of our 
group methods of instruction. He who would reduce these figures 
for his school must learn how to administer to individual children. 
He must know what the attainment for a particular grade should 
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be. He must learn how to bring every child up to that standard 
and how to occupy the time of the child who has reached that 


AVERAGE 


RIGHTS 


PER CENTS 


FIg.25 - VARIABILITY SERIES B GRADE 7 ADDITION 


standard with other useful things. The detailed machinery for 
successfully doing this thing is not yet made. The task of making 
it should eheit inventive genius of a high order. 
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DEPENDABILITY 


There is still another way in which the results of these tests 
may be considered as a measure of school work. If a child tries 
five problems and gets correct results for all the five his work 
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may be considered highly dependable. Another child may try five 
problems and get only two correct. His work is not dependable. 
It is possible to get a mathematical statement for this fact of 
dependability by. dividing the number of problems correctly solved 
by the number of problems attempted. By this means the first 
child may be said to be 100 per cent dependable; the second child 
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only 40 per cent. Considering each of the cities in each of the 
sixteen tests and figuring the per cent of dependability we get 
Table XXX VIII. 

In the Form III charts each city is represented by its per cent 
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of dependability. The horizontal line across the figure at the top 
indicates 100 per cent. The distance between this line and the 
top of each coiumn indicates how much that score falls short of 
100 per cent. The figures on the left indicate the per cent. The 
cities are arranged in the same order in which they appear in 
the tables. To the left appear the columns for Detroit, Boston, 
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Courtis general, and the Indiana city and individual medians. 
Then follow the cities in order. 

No grade in any city attained more than 91 per cent of depend- 
ability. This maximum is attained by city 2, which ranks 20 in 
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both medians and variabilities. In fact this city which ranged so 
low by the other two measures of efficiency ranks above the average 
in every point but three, and in six of the sixteen tests actually 
ranks first. It 1s also first in composite ranking. City 13, which 
ranked first in medians, and first in variabilities, drops in fifth 
grade addition, to rank 2, with a per cent of dependability 
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of only 65. Its composite rank is 15. City 1, ranking sec- 
ond in medians and sixth in variabilities, here ranks fourteen. 
Compared with Detroit, Boston, and Courtis general standard, the 
Indiana city average ranks highest in every grade but eighth, where 
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it ties Detroit for first place. It is always better than Boston or 
the Courtis general score. Many of the Indiana cities appear to 
distinct advantage in comparison. 

Taking the four fundamental processes the work in addition 
appears least dependable of all. The work in division is most 
dependable except in fifth grade. For the three upper grades the 
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order from lowest to highest is addition, multiplication, subtrac- 
tion, and division. The order is shghtly different for the fifth 
grade. 

If one considers school progress there is an increase in depend- 
ability from grade to grade. This increase is uniform except for 
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a slight inversion in division. At only two places, however, 1s 
the inerease very considerable. The sixth grade improves over the 
fifth 4 per cent in addition and 17 per cent in division. Many of 
the positive changes are very low. One can hardly find encourage- 
ment in a change from one grade to another of only 1 per cent, and 
even 9 per cent or 7 per cent is hardly exciting. ; 
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Just what dependability should be required is an open ques- 
tion. In setting his new scores Mr. Courtis assumes 100 per cent 
accuracy. This is a high requirement which few men attain in 
any field, even that of exact science. Elementary school children 
will hardly reach it with ordinary effort. The excessive effort 
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necessary to attain such skill is hardly repaid by the returns. 
Adding machines and methods of checking results easily make 
up the deficiency. Seventy per cent was the mark in addition for 
my college class. This was also the record for Boston eighth grade, 
but no Indiana city reached this mark, nor do any other of Courtis’ 
published scores. In view of these facts a 75 per cent depend- 
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ability in addition appears a good standard, and 80 per cent would 
represent an ideal which might be looked upon as satisfactory 
under present school conditions. In a class making 80 per cent 
there will, of course, be some who do much better. From this 
superior group will come the future accountants, bookkeepers, 
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ete. The others should be led into other occupations for which 
they are better adapted. 

In Table XX XIX the several cities are ranked as to their 
dependability. The first column of figures gives the composite 
ranking for all the tests in all the grades. A careful study of 
this table would probably show that there is less fluctuation from 
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gerade to grade within a single city than in the case of either 
medians or variabilities. Comparing the rankings of the cities in 
dependability with their standing in medians there is an inverse 
correlation of .46 (method of rank differences). This means that 
a considerable number of the cities with high median scores 
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have low rank in dependability, and that some cities with low 
median scores have high rank in dependability. That the corre- 
lation is less than .50 indicates that the inversion is far from 
absolute. Some cities with fairly high medians also have high 
dependability. City 3 is a case in point with rank 4 in medians 
and rank 2 in dependability. 
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PART tl 


COURTIS TESTS AS AN INSTRUMENT OF RESEARCH: 
TIME OF BEGINNING ARITHMETIC AND TIME 
DEVOTED TO ARITHMETIC 


GENERAL CONSIDERATIONS 


Ir would by no means be fair to condemn or unduly praise a 
school system on the basis of the results of these tests alone. Many 
conditions conspire to place any particular city high or low in the 
sroup of twenty cities. It is quite possible that some cities have 
a higher rank in the fundamentals of arithmetic than they would 
obtain in a similar measurement of their work in reading, spelling, 
writing, geography, or history. No final judgment can be placed 
on any school system until such similar measurements in these other 
fields have been made. In fact until we have the measurements in 
the whole circle of school tasks we will not know just how much 
we should expect children of a particular grade to do in arithmetic 
and at the same time do what. they should do in all their other 
school tasks. It is perfectly certain that the various school sub- 
jects must exercise a limiting influence upon each other and de- 
termine to a degree the level of efficiency to be set for anyone. 
Thus what a fifth grade child should do in arithmetic will be in 
part determined by what he must do in reading and geography. 
Until we can thus set standards all around we can never be sure 
that our standards in arithmetic are fair to the child or that in 
obtaining a very high score in the latter we are not slighting even 
more important things. 

In the absence of such an all-round determination of standard 
scores there is one other means of determining how efficient a 
child should become. This is to discover the maximum ability 
demanded in practical life. 

If we could know what is the maximum ability required to 
‘get on’’ it would set a standard toward which to work. I have 
tried one such measurement in the case of college students. I gave 
the Series B tests to sixty-eight students, most of whom were jun- 
lors, seniors and graduates. The median scores are shown in 
Table Xb, 
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TABLE XL 
COLLEGE STUDENTS. MEDIAN SCORES 
Attempts. Rights. 


ALOVOMIEIOTIY <3 RAE ES SS Sn TS ee i 2) Oia rt ane eR Rt 12.4 9.3 
STUDER ETI RES eB, he SS nec ces cg Waren 11626 14.1 
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This group included fifteen students who were doing their 
major work in mathematics, physics, or other subjects where con- 
stant practice in the fundamentals of arithmetic is demanded. 
Dividing the class into two groups, the practiced and unpracticed, 
and computing the medians for both we get Table XLI. 


TABLE XLI 


COLLEGE STUDENTS: PRACTICED AND UNPRACTICED. MEDIAN SCORES 


Attempts. Rights. 
Practiced. Unpracticed. Practiced. Unpracticed. 
A OVINUTIGO}00 206 ee ee eee eee ilajeal L2ES aS 3305) 8.7 
ITA CEVOM 5 ate Sie i bs ied sl ene ies 15.9 15.3 13:25 
MEIC ATION 6 ac. 6 o-oo 12.8 a Eats) 9563. 8.5 
MONET OM eee gost ais s oidss/ clots ee « & Ga 122, 16.5 12 


Comparing these results with the medians for the twenty cities 
we find that the practiced group is very much higher in every case. 
The superiority of the unpracticed group is not so evident. In 
both multiplheation and division the medians of this group are 
exceeded by the eighth grades in two or more cities, although most 
eighth grade classes fall below. The college group, even the un- 
practiced one, is superior to any eighth grade in addition and 
subtraction. 

If this finding is indicative of a general fact, it means one of 
two things: either that students who go on to college are above 
the average ability of eighth grade classes or they continue to 
improve in these skills after the eighth grade period is over. Prob- 
ably one or both of these causes operate in a specific case but the 
fact is evident that the standard of eighth grade achievement must 
be exceeded in order to become a successful college student. 

Miss Baylor, in testing thirteen saleswomen in an Indianapolis 
department store, found the following median scores: addition, 
15-12.5; subtraction, 13-10.4; multiplication, 11.3-7.7; division, 
9-6.7. Here, as in the case of the college students, is an evident 
superiority in addition and subtraction, but in multipheation the 
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scores are approximately those of the Indiana standard for the 
eighth grade, and in division there is distinet inferiority. 

Mr. Courtis has tested 41 employés in Wanamaker’s New York 
store and other adults. He concludes that the average adult adds 
at about the standard rate, but found that a group of clerks from 
the auditing department of the Wanamaker store considerably 
exceeded the standard. They did not, however, exceed the record 
of the upper 10 per cent of the children in the New York City 
schools. Mr. Courtis has also tested adults with a view to dis- 
covering whether any relation holds between skill in these tests 
and one’s practical efficiency as measured by his salary. He finds 
that a correlation exists along the lower salary scale, but that after 
the latter reaches about twelve hundred dollars per year the corre- 
lation disappears. Persons of essentially the same ability in these 
tests may draw any salary from two thousand to five thousand 
dollars a year. You have here again an exact quantitative meas- 
ure as to the maximum of effective skill in the fundamentals of 
arithmetic. 

It seems quite possible that by testing persons who have suc- 
cessfully advanced in various fields we may ultimately determine 
the standard of work that it is wise to strive for in the public 
schools. When such a standard has finally been determined it will 
be incumbent upon teachers and school officers to ‘‘show cause’’ 
why such a standard should not be met. No less must they justify 
the overtraining of children. As Mr. Courtis repeatedly insists, 
‘‘A standard is not only a goal to be reached but also a limit not 
to be exceeded.’’ 

So important is this matter of the lmitation of training that 
[ quote from Mr. Courtis at length: 


If, for instance, the average man requires an ability in Test 7 repre- 
sented by a score of 12 examples in twelve minutes, then it is a waste of 
time for the child that has reached this degree of development to continue 
training until he is able to make a score of 24 examples right in twelve 
minutes. Thirteen clerks in the Actuaries Department of the New York 
Life Insurance Company, New York City, men and women earning $1,200 
a year and upwards, averaged 16 examples right. Five clerks in the 
auditing department of Wanamaker’s Store, New York City, made an 
average score of 15.4 examples; a group of college professors, superintend- 
ents, and teachers in a class at the University of Oklahoma averaged 
12.1 examples. The average score of 11,059 eighth grade children was 9.5 
examples, which probably represents a reasonable degree of skill for this 
grade. But 38 per cent of these same eighth grade children had been so 
overtrained that they exceeded this score by from 10 per cent to 100 per 
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cent. The upper three per cent of the eighth grade children equalled or 
exceeded the scores of the aduit clerks. 

These high scores of school children represent waste effort. Until an 
adequate control of the fundamental tools by which mental work is done 
has been acquired, that is, until the necessary skill in the Three R’s has 
been developed, no school work is of greater importance; but when stand- 
ard ability has been attained, additional degrees of mechanical skill become 
products of the least importance. It is not the function of the public 
school to develop professional ability at any stage, and the exceptional 
child should neither be overtrained, just because he is capable of it, nor 
railroaded through the grades into the complex work of the high school 
which is of real benefit only to those of more mature tastes and develop- 
ment. The child of meager natural ability must at least attain standard 
in the fundamentals, even if it takes all his school time; for these are the 
tools by which his life work will be done. The average child will have 
time also for applied work designed to develop his initiative and executive 
ability, his general knowledge, aud to inspire him with worthy aims—the 
really vital work of the school. The exceptional! child will spend almost no 
time in drill; for him the incidental drill of the applied work of any year 
will so increase his mechanical skill that wt the beginning of the next year 
he will be found to be already of standard ability. Consequently his time 
can be given whoily to motivated work in a very wide range of industrial 
and social activities. Such use of standards will aid each child, whatever 
his natural ability, to make a yeat’s progress in the type of work of which 
he is capable in a year’s time. Each child will attempt only the problems 
which represent what are for him the next steps of advance, and each 
child will learn in. the peculiar way that best suits his personality. The 
product will be uniform in the sense that every graduate of the school will 
be able to perform various fundamental activities at very closely the same 
rate and with about the same degree of accuracy, but the product will be 
diverse in the sense that the uniform skill will have been developed in 
very different ways. and that it will be used by different individuals for 
very different ends. Street car conductors, mechanics, artists, poets, states- 
men, all make use of arithmetic, and all need to do so efficiently. The 
engineer and the professional accountant, and certain other special types 
of workers, it is true, need more extended training and higher degrees of 
skill. Uniformity must, therefore, end at the point in the course of study 
where vocational guidance and specialization become effective. But so far 
as abilities are truly fundamental, whether in arithmetic or in other sub- 
jects, a uniform product attained by careful development of the individual 
is the one means by which efficiency in all school work can be made 
possible.” 


Dr. J. M. Rice® concluded from his studies in arithmetic that 
having a definite standard and testing for results was the deter- 
mining factor in securing high scores. He held that the responsi- 
bility for setting such standards rested upon the supervisory force 


2Courtis, S. A. Second Annual Accounting. Bulletin Number Two (Detroit, 1913). 
3 Rice, J. M. Scientific Management in Education (New York, 19138). 
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and ultimately upon the superintendent. In the light of this con- 
clusion, the general standard determined by results obtained under 
widely different conditions becomes vastly important. 

It is not sufficient, however, to discover what the final goal 
of achievement should be. It is equally important to determine 
what part of the whole achievement should be attained by each 
grade. Mr. Courtis has tried to set both the ultimate standards 
and the individual grade standards. His present statement may 
not prove final. It is a great advance to have these definite aims 
even though further study may alter them in detail. 

Even when we have determined what the standard score should 
be we cannot condemn a school system for not meeting this standard 
without a thorough study of the causes operating to determine 
the particular score made. In fact it is quite likely that the 
most important result forthcoming from the use of standard tests 
will be an exact quantitative study of the causes which determine 
school products. It is worth while to measure a pupil, a class, 
a school, a city, or twenty cities, and discover that you can give 
the subject of your measurement a rank in relation to a standard 
score. It is worth very much more to the science of education 
if by making such measurements you can discover the conditions 
which induce to the high or low score of the subject measured. 
And just this latter desirable issue is what the use of the standard 
tests promises. 

Take the ease in hand. What any child or group of children 
do with the Courtis Arithmetic Tests, Series B, is the resultant of 
two forees, the inherited qualities of the children and the environ- 
mental conditions, remote and immediate, under which they have 
lived. From our studies of heredity we now know that tall fathers 
are much more likely to have tall sons than are fathers of small 
stature. It is quite likely that arithmetical ability is likewise in- 
herited. There is an accumulating body of evidence to show that 
this is so. With the advent of standardized tests we have the means 
of determining the extent to which such inheritance is a facet. Until 
we have made the determination we cannot be sure how to place 
the responsibility for the particular scores made nor be clear as 
to the effect of books, methods, or teachers. In view of the very 
probable effect of inherited qualities it is not at all clear how 
this factor functions in the several cities here reported. If East 
Chicago has a large foreign population and Kendallville has a 
homogeneous native population, the resultant scores in the two 
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cities may be very largely affected thereby. Just how, we cannot 
tell without an extended study. We do not yet know whether 
Hungarian immigrants are deficient in arithmetical ability, or 
whether the German settlers are highly proficient, or whether the 
third generation of New England emigrants are better or worse 
than either. It is hopeful, however, that the standardized tests 
give us the means for settling the question. 

In order to envisage the possible service of educational measure- 
ments in a clear way it may not be amiss to enumerate some of 
the environmental causes operating to produce the scores reported 
in this monograph. Suppose we state these causes as problems 
for solution. What is the relation of a high score to any one of 
the following conditions: Time of beginning the study of arith- 
metic? School time devoted to arithmetical study? Departmental 
teaching? Professional training of teachers? Salaries paid teach- 
ers? Salary of superintendent? Supervision by superintendent, 
principal, or supervisor? Particular textbooks and particular 
methods of instruction? Size of classes? Student self-govern- 
ment or military discipline? Home study or assembly room study ? 
Supervised study period? Accurate grading as by per cent or 
general grading as by letters? Keeping grades secret or sending 
monthly reports to parents? Parent-teachers’ meetings?  Dis- 
couragement or encouragement by the teacher? Emphasis on ae- 
curacy or speed or both? Solution of long problems demanding 
analytic study? Drill on fundamental process? And so. on. 
through the long list of conditions whieh from time to time are 
advanced as explanations for good or bad school products. For 
the solution of every one of these problems the employment of 
standard tests is promising. Wide and extended investigations 
will be necessary, but the result is sure. 

In the present study we have some data to offer on two of the 
problems suggested above, the time of beginning and the amount 
of time spent on the study of arithmetic. | 

In order to get accurate data in these fields the superintendents 
of the schools reporting filled out a questionnaire submitted by 
the University. It will be best to discuss each of these topies 
separately. 
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A. -TrImMeE oF BEGINNING ARITHMETIC 


The questionnaire submitted on this topic was as follows: 


TIME OF BEGINNING STUDY OF ARITHMETIC 

City Rep ortine 7 eee Pe So oe ck ao i Re ae A ee eee 

Indicate the time when each class began the study of arithmetic. In 
order that results may be uniform, consider a class as beginning arithmetic 
the term when the first arithmetic grades were given. If your reeords are 
complete, this should be an easy matter. If records are at fault, estimate 
as accurately as possible and place estimate after your mark. 
Wighth: CrTades aoa oe os wnte sass oie Geko ws wie Bou alia'e calle. 405 NG ce heey Be ay ae 
SOV. CACC ie cis See oe aw eee bw btw eure ves hg vot BL wd se els nas UO NUINaFe ets oe 


Sik ih sora deren ee ease eis RS 8 Sas Ska wed ade Shana Bore eee eee 
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Each of the twenty cities returned the questionnaire complete. 
As a result we have the school year when each class reported in 
the tests began its arithmetic study in the school. This varies 
from city to city and at times from grade to grade within the same 
eity. Thus one city reported that its eighth grade began arith- 
metic in the first grade, but the fifth grade began in grade two. 
We are able here to bring together the scores for all fifth grade 
classes which began their work in the first grade, for all who 
began in the second grade, and for all who began in the third grade. 
No city reported a class in any grade beginning as late as the 
fourth grade. In Tables XLII to XLIV are gathered together all 
the data resulting from this questionnaire. The first three hori- 
zontal rows of figures of Table XLII are the medians. Reading 
across the table: Fifth grade children beginning their work in 
the first year of school, addition, attempts 6.9, rights 3; subtraction, 
attempts 7.5, rights 5.3, ete.; the total number of children included - 
being 492. Tice second and third rows are for children beginning 
arithmetic in the second and third years of school respectively. 
Then follow to the right similar data for sixth, seventh, and eighth 
grades. 

Immediately below the medians are the ranks for the three 
groups in the several points, and at the extreme right are the ranks 
for each of the four grades and for the total of all grades. 

Similarly the variabilities and the ranks in variabilities follow 
on the lower part of the table. 

If one Judges by the tables of ranks it is clearly best for children 
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to begin school work in arithmetic in the second year. In every 
ease the second-year beginners rank first for the total for each 
grade and for the total for all grades. This holds both in medians 
and in variabilities. The second best are the first-year beginners, 
and the third-year beginners are the poorest of all. But one excep- 
tion offers to this generalization, namely, in seventh grade medians 
where the third-year beginners outrank the first-year beginners. 

If one goes back to the rankings in the several points the supe- 
riority of the second-year beginners is not so clearcut. In thirteen 
of the thirty-two median rankings the second-year beginners are 
equalled or outranked by one of the other groups. Their supe- 
riority is most distinct in seventh grade and least so in the eighth. 
In the latter they are first but three of the eight times. Even 
less distinction attaches to the first rank if one goes farther back, 
to the difference in the medians which gives the rank. <A difference 
of .1 will give superiority in rank but it is highly questionable 
whether a difference of .1 is a significant difference. As a matter 
of fact second-year beginners get their first rank in sixteen cases 
out of nineteen by a superiority over the next highest group of not 
to exceed .5. Thus while the second-year beginners have a clear 
right to first place, the margin of this excellence is so shght that 
one may reasonably question whether or not it is not due to other 
causes than the time of beginning. It would not be at all sur- 
prising if another ten thousand children should show a superiority 
for first-grade or even third-grade beginners. 

Similarly the variabilities of the three groups are somewhat 
equivocal as to meaning. Here again, when one considers the 
total, second-year beginners rank first ; first-vear, second; and third- 
year, third. But going back to the rankings in individual points 
one finds second-year beginners first in but fifty per cent of the 
cases. Third-year beginners are first twice, first year beginners 
twelve times, and first and second tie twice. Going back to the 
variabilities themselves one sees again how slight a margin avails 
to give superior rank. Seventeen times in ninety-six it is two per 
cent or less. It is quite possible that a much larger number of 
children would show a different order for the three periods of 
beginning. 

The tables of dependabilities (XLIII and XLIV) do not indi- 
eate different conclusions. Second-year beginners rank first in 
the greatest number of tests and also in the composite ranking. 
The margin of excellence is shght, however, in many cases. In 
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almost half it is not over 5 per cent. Such differences may be due 
to ceauses quite adventitious and are not necessarily connected 
with the time of beginning. 

Further doubt is thrown upon the value of second-year begin- 
ning by the results from the Bloomington schools (see page 505 ff. ) 
where the arithmetic work is begun in the third year. The Bloom- 
ington returns are not only superior to the Indiana standard but 
are equal to and in most cases superior to the average of second- 
year beginners. From this one sees that however important the 
time of beginning really is, it is not the determining thing. A 
school can achieve superior results by beginning in the third year. 

It is quite probable that the results of this inquiry which show 
second-year beginners to be strongest will not finally stand. It 
is a tentative statement and we can doubtless in time show similar 
studies in which third-grade beginners are superior. It must be 
admitted, of course, that the burden of proof is upon him who 
denies the plain figures of Table XLII. Excellence in arithmetic, 
however, 1s dependent upon causes other than the time of begin- 
ning. <A proper grasp of these more important causes makes the 
time of beginning merely adventitious. One of these more funda- 
mental causes I shall discuss later (pages 505-507). 


485 


Stupy IN ARITHMETIC 


HAGGERTY : 


fe Cer eGhesGatle, C- Nee nm on lero | 38 
eee I I I G G G I G 
Fae CG ee ee ee aL ue aged 
eee Chal ais) EF | ce | GE. eo") 398 | 66 
ee 1s) eSee 1G | 8e| 981 7G 66.1 SC 
5 Vol eer Sh | 764) aCe). Io. 28.) c 
ee SA SG eee ee ees Pak Cec 
eres Tor Slate Ge ee Leak 
OS G € G I GuriSes G € 
POO \GnOe Oey GiG2 9 1G 6. \6ae. ed 
V6 11GOF (S90. WG 9k ly 16 8 1917 10 2 
OEEIGsy 9.419 6 16-2 16:96 8 lo yor 9 
SP tech PS oh es eel fees Jee ah ae 
(oe) me cot es ot _e co _e ao 
t+ Ws} et eis} ct 0c} c+ is} ot 
Oe eee ae ee ee lee 
nm no) mM ro} nN rot Rn S 

a at st a 

UOT} BO uOTPIvI4 
UOISTAT ; ; uOTyT 
@ | ayy | -qng el 
g wavury 


ee e ¢ e © e lez 7 Ce ee ee pg 

hate ot I 7 ~ I I I Zool oy oe uopeR 

Vite e'] z I I z \e-z © ge es cee SP is 
ALITIGVINVA NI MNVA 

ene OOT| SF 9¢ TV vg VG +9 {AS nee es eee ee ene UL 

ieee 62 IV 8¢ LG GG 6G LS UG ee Se ee ee eee DUO ES 

Barat 6L oF re Cy oF | #2 MW ey [ee ee es sn 

ALITIAVIGVA 

Reece ¢ ¢ © e e ¢ z Glee ae 

tae. er aa z I z I I zine See puooas 

Basiten fi eT eT I z I z e To aca 
SNVIGHIN NI MNVU 

ezg |T°Z a its rete lee ee PAY, 

10¢‘1 8°% 0'} 9°¢ 1210) GG je) Le PG COIS Nia ODO = dWOLO.c0: 10-0 OM De o=tyOe 050 puodeg 

Z6F QZ 9'F l? GG EG Gia) e 6°9 slide Dapnelfieireiberkenies eomiel oleh egiemetnersauternenne ‘ 4SI iy 

| SNVICHIN 

Be eet eel Pees ee eae 

|S )e/S/e |S) 8/2 |e 

ape Aner a= Seas! Bes SP aes 

A, KS, iS iS iS 

© | @ Z z z 

= | ONINNIDHE AO AVAA 

>. UOT}YBO UOTPOBIY 

= HOG Pine | sane uoTyIPPV 

5 

| @ advur) 


SULLVMUAVINV A NI MNVY 1LUVG HLYAOY (SAILIMAVINVA LAV GHIA, ‘SHUG NVIGA NI ANVY LAV TNOOTS 
‘SaNOOG NVIGH], <LUVd ISH “SAAVU) CUI], NV GNOOUY ‘ISUIY NI OMAWHITY 40 ACOLS AHL ONINNTOS NUUGIHD FO SALON 


WTX WIdv.L 


INDIANA UNIVERSITY STUDIES 


SS TOME Fa ete fs CE) a Gace Gali, Cn allen estas (eee 
1a a ee ee ey a Tohet ke MeGece GY TalCe Zale O ale a 
GUNS ear anc Chula vem GIeaele ale Ghia GN eeliateA neo 
Chie SG Sel CGh ae ln lich Orlweoc 
Le Ge) Ze} Ge] OS] -&% SF] FG 
vr) 68 Sel zl Os! Eezl OF] ez 
ah dh eh toellats COLT CilmGnle “lua ue: eee raat eG 
Daleoale pelea lest Leet te) waaeeeal Geral ncalt ee oC 
ey Nseries fo ASV alee OMIM decal ae Weca ERS Palle Ul ed 
| 
ZOP. 182, 1976. IS2 |S OLS 8 12 OTS /1'6 
G86 |F'6 |P OLIF'Z |T'OLl 6 IST ¢ IT'6 
6Ge |G°8 |T'OT TZ (2 'Ol] 6 IF ILS 12'8 
Pa Sa GP SGP en GA pe ae ee ee el pet | eee 
B/E/E/ETElE E/E FIs el Sle 
o | @ © Paral celle a | © Beli eteip digas ots 
(0,6) ~I (op) Or Si ast 4h ich 
M M M DM 
UOISTAICT Pee UOTPOLLY UOT) 
SUNVY “ydryynyy}  -qne -IPpy 
S Havury 


SILVIA VIUV A NI UNVY iLUVvd 


-SAUHOOG NVIGAAT :LUVG LSU] 


valve 
ae est vile 
eC Coal 
Bote 8h 68: 
hd eee Th ee 
Ae VS! 62 
rien nee lee 
ae oe 
Roe Alb or 
OLE a A OuOuLeL 
Leer P i838 
TOS. ee Oi s 
el ah yaa jee 
ie ey 
Ke) 
a 


UOTSTALC] 


GZ) Z 
Dale 
Cua G 
Gh] 8% 
6g] 9z 
Gh} 6% 
Gee, lee 
lea 
GG | 26 
Gg 'e°g 
Gees 
Go IP's 


Ege |e 
me ot 
gg ae 
> | 8 
Bohr 

co 

D 


UOTPBD 
“114 [NAY 


hed 


PANT, 
URE TAR STEMI oi puoseg 
Reece. Soke ISU 
ALVTAVIYVA 
NI MNVa 
Are len neces pany y, 
See eae teen puodag 
Sire rhe cate RUE SAL 
ALITIGVIUVA 
Ree Here YN pay y, 
SOE Saree puovog 
Le Wien ere ee Sug 
SNVICHIN 
NI MNV2a 
SRN Tet ater eon pay, 
oe eee ener puosog 
Poe eraut cscs meee SUL 
SNVICGHN 
ONINNIOUE 


Ge Gal Gn oalGae 
ele ahy Keeed 
pouaif al EACRaical he A 
tl Al OS fe 
aa 2 Gigl Gs 
fae ih OSI. ite 
CEM ea GaGalGe 
tes jae ae AL 
OG a|hG:1Gaiee | Guz, 
9°2 IF OL/9'F 162 
1 8.2 Oe @1e78 
9°2 |6'°6 |9'F |6'2 
a Neen) 42 |e 
vq | et ioe | & 
See eSe ane 
Bal sade 
ct ct 
PD mM 
UOTJORAY uol} 
-qua 


) WAVE) 


SRN 


TO UVuHA 


HLMOOs, SSALLITIAVINVA LUV GUI, {SauOod NVIGAPT NI YNVY MLAVG GNONAG 


“Sora VALE) UTA, AN V ANODHG LSU] NT OLLDOWA LI Y FO AMMLG GAL ONINNTOUET NOU TH) LO SUHOOS 


Pen uO Os aLIaIX WTA VAL 


TABLE XLIII 


HAGGERTY:. STUDY. IN. ARITHMETIC 
| shiOrrs 
| HOTSTAN 3] econo © 
| oo & 

a | UOT} BOTTI [NIV OO 
a 
< 
ee 02am 
(&) UOTZIVAYQNG b=) 00 I= 
NHN 
YOrIppYy See 
1D SH 
UOTSTATG, ede 
. eee 
|  BoryeoTary NTA] tae 
= 

= : 

Pa < 

e rl olenan 

4 (S) UOTPIVAIGNG iS baa 

fQ 

—_ 

y ive) oe) ee) 

eB UOT}IPPV eine 

& 

a 

& OD rt OD 

a MOTSVANG Se. Data 

=a 

Z 

© oe 

= WOT,BO TTA NA] St 

a 

A 
Ay < 
al ~ & © 
ao S UOTPIVAP GUS ES i © 

O . 

Ss 

o Nejc) rie 

: uortppy | © 2% 

Hi 

e 

= 

& S Orn 

© UOTSTATCT 7 o Ne) 

E | re | 

= 

= 60 6 0 

a uoryeotdiynyy | Se 
a 
A 

s Shee 

ou MO ee STS) Bree! 

OD 1D rH 

UOTVIPPY, Bais 

ee 

a5 8 

o mo 

Ao 

feeitel Ge: 

Ones 

sale S| 

Qe 


488 


TABLE XLIV 


RANK IN DEPENDABILITY 
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B. Time DEvotTEeD To ARITHMETIC 


How much time is it profitable to spend on arithmetic? It 
did not seem safe to trust here to estimates of the total amount of 
time spent by each grade, so a detailed questionnaire was used as 
follows: 

TIME DEVOTED TO ARITHMETIC 


Ear TRGSDCI DIT 5S Bis tear Bib es Oe ae ts eam Pr er RE SiR BE A ae ae 


Report here both the time devoted to study and the time devoted to 
recitation. Give data in terms of minutes per week. In computing results 
a school year of 36 weeks will be assumed. If your school year varies 
from this, indicate that fact. Give data for each class separately, as 
follows: 

Highth Grade 


First Second Third Fourth Fifth Sixth Seventh Eighth 
Year. Year. Year. Year. Year. Year. Year. Year. 


“aoe SSeud Olyete cee tee os ois epee cece ens Sy ti che cole asl shale eet aia as houermaoye eis 
aN es : ; 
one . ] BS CEZ Cra aN FTW 9a tog te epee eee a a a pa Rie RS Dc CP 
DEEN CE Manele a eee hes oe ee I ay eet 
Seventh Grade 
First Second Third Fourth Fifth Sixth Seventh 
Year. Year. Year. Year. Wears Year: ‘Year. 
Mi BT CULO Ege et cnswa eos Se Sacp is Melis tnod Aalsoere a ate ieilole. cin 'e) arrokb ewe Sis conedgi-wsy coho co enauens 
Minutes TSEC 3 oy Wek 0 pee cts a a pee ae le es ale Ste co PTR PC Pi ge ae Seo 


per Week Total 


Sie! ec) eie.e, ©) 10) > © Ve-1efe) | oe. © 0) .0),0) oe) 6) (0.0. 2 elke © «0 0.01 6) (6, 2 10: 6 -0:,0) "0 1@.\e: (wie! ©) (© je) ©-.65,.0: 0110 


Sirth Grade 
First Second Third Fourth Fifth Sixth 


Wears eoVear sear. am Near: Year. Year. 

2 DEUCE Yara cheests trite ee etere Joes sans scts. cweneder chatonenat totic bene nts ees isesredtGeie ssc 
Meeates ecition ee ee Mg ee © 
en eo ee ee 

Fifth Grade 
First Second Third Fourth Fifth 
Year. .Year. Year. Year. Year. 

j SUC Naguinre ces eater roe recs he ewer WSL Gs aah SERS cy Lara 1) Suan her caw: wie Saahone 
ppnules Recitation 222... ....- ee a ee Fee 
rue oe ee 


As in the former ease, all of the cities returned the question- 
naire. Inasmuch as the superintendents reporting have, for the 
most part, been in intimate touch with their school systems for a 
considerable length of time, the data derived from this question- 
naire are unusually dependable, and we have assumed them to be 
correct. Table XLV represents the results of the questionnaire by 
city and grade. 


490 INDIANA UNIVERSITY STUDIES 


TABLE XLV 


NuMBER OF MINUTES SPENT IN ARITHMETIC WORK BY THE FouR GRADES IN 
Each oF THE TWENTY CITIES UP TO THE TIME OF TAKING THE TEST. 


City. Grade 5 | Grade 6 | Grade7 | Grade 8 
Teradata eealan New MEA stand Sesame 26, 280 33, 480 42 480 51,480 
DAMA ee Reeth eae or i EN BSN GS ..| 25,200 32, 400 41,400 50, 400 
SESH alee Chae NEG ey cat 28 800 37,800 48 600 59, 400 
Ap a ee ay Gi) Que ta 29 , 232 37, 332 48 564 60,444 
is Were Ria eno eta: Se eat bars 28, 800 39, 600 55,800 | 68,040 
Gres i conics ci Ge oa eee ee 29 160 39, 960 50,760 61,560 
SAECO ad cot aete We ARs 33,300 38,700 40,500 49,600 
Serene Dea ean oe fe Uae Bec, 19,800 30, 600 41,400 52,200 
Qe sy ig) I, LOS ite 28, 800 37, 800 48,600 59, 400 

Die ae A is cee ni MCE ee 23,400 34, 200 43,200 52,200 
i cease AUER Ca OR) Yaaro ae 34,740 43,740 52,740 61,740 
[er let es ret oonncet ees poe in Ge iCRRE Ss) 30, 600 41,400 50,400 | - 59,400 
LER eg saver Sn 30, 600 41,400 52, 200 63 , 000 
PAE OES eaten gill ie Se ae 25,560 32,760 40, 680 48 600 
Pes eee iin ere Sy Gta 63, 900 83,700 90,900 98, 100 
Gee ne he Chr trae. ia 27 , 000 36, 000 50,400 61, 200 
I Aare rN IeNS oi ie ueay easter cc) ue aN, 44,100 52,200 57,600 63, 000 
1G 2 a esi Ser thei rae 36, 900 47 ,700 58,500 70, 200 
A REG a tea Ur A i oe ene acne 27 ,000 36, 000 48, 600 59, 400 
OOS eM eT ey ne ae NN Wes 35, 100 45,000 55, 800 66, 600 
| 


In Table XLVI the pupils reported are grouped into classes 
depending on time spent. Sixteen classes are indicated. Class 1 
includes all pupils who had spent less than 25,000 minutes up to 
the time of being tested. Classes 2 to 16 differ each from the 
one next to it by 5,000 minutes. Children are found in each 
class excepting 12 and 14. The figures before the dash indicate 
the number of schools reporting pupils in a particular class; the 
figures after the dash are for the number of individuals reported. 

That the amount of time spent varies greatly is evident on a 
hasty glance at the table. In every grade one or more schools is 
giving almost double the amount of time spent by the average of 
the twenty cities. In the fifth grade one city gives almost three 
times what two others give. If such different time distributions 
are really important there should appear distinct differences in 
the medians, and variabilities of the cities which follow different 
methods. The facts as to this are shown in tables XLVIT to LIT. 
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TABLE XLVI 


CLASSES oF Pupits BASED ON ToraL TIME SPENT ON ARITHMETIC UP TO TIME 
oF Taxine Test. (FIGURES BEFORE DasH INpIcATE NUMBER OF CITIES; 
Figures AFTER DasH INpDICATE NUMBER OF CHILDREN.) 


; Fifth Sixth | Seventh) Eighth 
Class Minutes Grade | Grade | Grade | Grade Total 
Pee es. 0 to 25,000 | 2-302 0 0 0 2 
hs meri ae 25,000 to 30,000 |10-1,530, 0 0) 0 10 
Borger tes. 30,001 to 35,000 | 4-388 5-648 0 0 8) 
Mt iota SE ae 35,001 to 40,000 | 2-102 8-1, 144! 0 0) 10 
Dee ae | 40,001 to 45,000 | 1-91 3-348 6-493 0 10 
Gree tense et. 45,001 to 50,000 | 0 2-97 4-544 2-104 8 
ees at eee: 50,001 to 55,000 | 0 1-84 5-470 4-298 10 
So cite ee 55,001 to 60,000 | 0 0 4-237 4-469 8 
OP ei, 60,001 to 65,000 | 1-211 0 0 6-486 i 
NO Ae 65,001 to 70,000 | 0 0) | O 2-101 2, 
1 eek te ae tl 70,001 to 75,000 | O 0 |. 0 1-65 il 
128 6 een a 75,001 to 80,000 | 0 0 | O 0) 0) 
113)\23 eae er 80,001 to 85,000 | 0 1-209 0 0 1 
NR tie cS ek 85,001 to 90,000 | 0 0) ) 0 0 
15S 2 is 8 aaa 90,001 to 95,000 | 0 0 1-167 0) 1 
NORE sa 840. 95,001 to 100,000 | 0 0 0 [1035 ole ee 


Table XLVII shows the medians for each of the sixteen classes 
and the four grades. Table XLVIII is a table of ranks based on 
the medians of Table XLVIT. Studying the ranking table one is 
struck by the fact that first rank in no case goes to the pupils 
spending the most time on arithmetic. The optimal time appar- 
ently falls between two extremes. 

In three grades the final rank for the grade gives first place 
- to the class spending the second greatest amount of time. In grade 
seven first rank goes to the class spending next to the least amount 
of time. And in every grade the placing of second and third 
rank indicates that excellence may be obtained without the exces- 
Sive amount of time spent by many schools. Fourth, fifth, sixth, 
and in one case seventh, rank goes to schools giving more than 
average time to arithmetic. What defense is to be made for school 
systems giving 65,000 minutes to the study of arithmetic before 
the end of the fifth grade while another group of schools achieve 
better work with less than 35,000 minutes devoted to the subject, 
or what is to be said for the teachers of 486 eighth grade children 
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who spend 65,000 minutes and achieve seventh place while similar 
children spend not to exceed 55,000 minutes and achieve second 
place, and still other children spend less than 50,000 minutes and 
rank sixth? 

Taking these tables as a basis we can give a definite statement 
as to how much time it is worth while to spend on arithmetic and 
expect good results. Inasmuch as the ranking method often gives 
first place on a very narrow margin, it 1s better to determine opti- 
mal times by the inclusion of the first two ranks. This enables 
us to give a minimum and a maximum for each grade. Following 
this method we can make Table XLIX. 


TABLE XLIX 


OptimaL TIME TO BE Devorep To Stupy oF ARITHMETIC FROM BEGINNING TO 
END OF SEVERAL GRADES AS DETERMINED BY RANKS 1 TO 2 oF REPORTED 


SCHOOLS. 
Minimum Maximum 

Grade Time in Time in 

Minutes Minutes 
dab UF oun Mee aU Gi ORME vu SOs ATRDK QA CaN a SUG CaS Pie ARE AIR ta Ta cn 30, 000 45,000 
UREA ale lay Un a ae aN ae 40, 000 55, 000 
EVER GI HN can A RS 0 ae Nee MAL VAG een Inia 45 , 000 60, 000 
Ui foal aol Oy ete meeaoetee a nO Ins Yanan cic MM aul Ol gear irra SE MAE Hh 2 50, 000 75, 000 


Tables L and LI dealing with variabilities show essentially the 
same thing as do the tables of medians, namely, that excellence in 
the fundamentals of arithmetic as measured by these tests is not a 
necessary correlative of long time spent on the subject. It more 
often accompanies a time shorter than the maximum used by some 
schools. We could, as in the case of the medians, make a table 
showing optimal time for each grade. It would be essentially the 
same table excepting a shgeht reduction in the seventh grade maxi- 
mum. We may say, therefore, that Table XLIX represents the 
optimal time for the study of arithmetic as shown both by the 
median scores and per cent of variability. 

If one turns to the dependability the results are not particularly 
different. One variation in grade 6 shows the pupils spending 
maximum time to be second. The margin of superiority is so slight, 
however, as to be negligible. Tables LIT and LIII therefore con- 
firm the figures of Table XLIX. 
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What now is the meaning of these optimal times? It is clearly 
this: under some conditions it is possible to do a good quality of 
work in the fundamentals of arithmetic within the limits of time 
set in this table for the several grades. It means also that in 
ease a school with a lower score and using less time desires to 
improve its work it can probably do so by increasing the amount 
of time devoted to the subject. It means further that in the case 
of a school which takes longer time without achieving higher rank 
something is wrong with the school regime. Either the children 
are deficient in ability due to ancestry or environmental condi- 
tions, or the methods of school work are faulty and need to be 
changed. Doubtless the latter is the fact in many cases. 

What changes should be made are, to be sure, not indicated. 
It is something to have discovered, however, that there is a limit 
to the amount of deficient results that can be charged to the lack 
of time. The ‘“‘crowded program’’ will not excuse bad results ex- 
cept when the time for a given subject is reduced below a certain 
minimum. It is worth much that we are discovering in the use of 
standard tests a means of determining what that minimum should 
be. Once we have determined what is the optimal time for a given 
subject, 1t 1s Iacumbent upon a teacher or superintendent to justify 
his use of more time or his failure to get normal results within 
the time specified. In either case he is wasting not only public 
funds but also the time of children. 

Objection may be taken that the time reported covers different 
things in the case of different cities. Thus in one city much time 
may be given to partial payments, cube root, etce., while in another 
city the time is given more exclusively to fundamental processes. 
The children from a school giving a small amount of time may 
thus do better in this particular test than the pupils giving more 
time, whereas if we could give a reasoning test the results might 
be reversed. Such objection is valid, but two things may be said 
in reply. First, to what extent can you justify the dissipation of 
a pupil’s time over a larger range of arithmetical subjects with the 
consequent danger of achieving low ability in the fundamentals? 
Second, these figures must be regarded as tentative and subject to 
alteration by subsequently collected data. Until thus corrected, 
however, they should stand as the best authenticated standard to 
date. 

Two methods of supplementing these data suggest themselves 
First, we should have similar data from many other school sys- 
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tems. Second, a careful teacher or group of teachers could keep 
accurate data on the entire school time devoted to arithmetic in 
ease of a particular school group. Accurate data in terms of 
minutes per day devoted to any and every arithmetical process 
should be kept and the progress of the children should be measured 
from time to time. 

The data derived from one of these methods would serve as a 
check on the data gained by the other. By the use of both we 
should be able to determine with a high degree of assurance what 
the optimal time for every part of the work should be. 
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INDIANA STANDARD CHART 


In Figure 49 is presented a chart that should prove of great 
value as an administrative device. In this figure the individual 
medians of the 8,712 children reported by the twenty cities are rep- 
resented by short horizontal lines across the page so drawn as to 
appear at mid-section of the vertical dimension. These lines are 
called the Indiana Standards. Each vertical line represents the 
scale for the test in question. The first, third, fifth, etc., lines 
represent the number of problems attempted in the several tests 
in the several grades. The second, fourth, sixth, etc., lines in a 
corresponding manner scale the examples right. The portion of 
each line below the Indiana Standard is proportional to the dif- 
ference between the zero and the median score. It is accordingly 
scaled into the proportional number of parts. The part of the 
line above the Indiana Standard is similarly sealed. Each vertical 
line is therefore a different scale from every other vertical line, 
since the median is different in every ease. 

It is possible on this form to graph the results from any elass, 
school, or city and to see quickly its relative standing. To do 
this you locate the proper score on its appropriate vertical line. 
If you join the points so located on the attempts scale by a solid 
line with the similar point on the rights scale, you have repre- 
sented the dependability of the work. If the line so drawn is 
parallel to the Indiana Standard the per cent of dependability is 
the same as the Indiana Standard. If the line slants upward to the 
right, the dependability is greater, If the line slants downward to 
the right, the dependability is less. 

Figures 50 and 51 show the results for two cities which are not 
represented in previous figures. The results from Anderson appear 
in the table but were not received in time to be included in the 
data from which the first graphs were made. The Bloomington 
returns do not appear in the tables. They are given here for their 
intrinsic interest. Both of these cities appear clearly above the 
Indiana Standard although each falls short in a few instances. 
This superiority is true also of their ranks in dependability as 
is shown by the general upward slant of the dependability lines. 

The causes for this evident superiority are not certain, but from 
the writer’s somewhat intimate knowledge of the situation in both 
of these cities he is willing to hazard a guess. In the latter case 
the Courtis tests have been used at frequent intervals during the 
past three or four years. As a result the teachers have become 
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familiar with the idea of standards and with the Courtis Stand- 
ards in particular. There has been an effort on the part of both 
teachers and superintendent to bring the children up to the stand- 
ard of ability set by Mr. Courtis. In the case of Anderson the 
Courtis tests had not previously been used. For a number of 
years, however, there has been very close supervision of the arith- 
metic work throughout the grades. This supervision has aimed 
among other things to bring each class up to a definite stage of 
progress month by month. It has inevitably, therefore, set stand- 
ards which, while not as objective as the Courtis standards, have 
vet had more objective value than the aim of an individual teacher 
or even of a single school building. Such a standard has, at least, 


city-wide value, and when impressed on the teachers by frequent. 


teachers’ meetings becomes a very definite objective aim toward 
which to work. | 

Thus in both Anderson and Bloomington there have been pres- 
ent in the minds both of teachers and supervisory foree very 
definite aims to be accomplished by the work in arithmetic. It 
is just possible that the presence of such a definite aim is the 
determining thing in bringing each city up to its high seore. If 
so, it is an interesting statistical measure of the value of an ideal. 
This interpretation agrees with the finding of Dr. J. M. Rice in 
his study of the causes of success and failure in arithmetic. 

It may be objected that the presence of a definite aim is only 
one of a number of causes which operate. Thus it may be pointed 
out that in Bloomington the teachers have more than average 
academic training, two years of college work being required. In 
Anderson the teachers are not only given definite aims to be 
accomplished but also detailed methods to use in reaching these 
aims. Anderson begins work in the second school year; Blooming- 
ton in the third; both give the optimal time to the subject. It 
would be foolish to deny all value to other causes, but. detailed 
investigation would probably show that they are not the determin- 
ing things, both good and bad scores occurring in a somewhat 
chaotic manner under the same conditions. It may be expected, 
on the other hand, that the presence or absence of a definite ideal 
to be accomplished in the fundamentals of arithmetic is determina- 
tive in character. Scores will be low as aims are general and 
vague or high when ideals are specific and clearcut. 

The opportunity offers for some school to make the crucial 
experiment. If in a school system there has been little supervision 


and each teacher has been allowed to set her own aims and reach 
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them or not as she finds it possible, the experiment can be made by 
giving the standard test, determining the present standing of the 
group setting a definite aim to be achieved, and three months later 
measuring again for results. The chances are very great that 
there will be a decided change in the direction of the standard 
score. If the experiment is to be valid the other conditions must, 
of course, remain the same. Another way to get at the problem 
would be to measure a very large number of school cities and 
make a definite study of the degree to which such definite aims 
were present in the schools making different scores. 


CONCLUSION 


In conelusion it seems worth while te point the moral of this 
study. It is not that we have discovered some facts about teach- 
ing arithmetic, however important these facts may be. This work 
can be regarded only as preliminary. The really mmportant prob- 
lems are yet to be attacked. The significant thing is that we have 
found a way to work. Lord Kelvin noted that the great advance 
in physics came when physicists began to invent instruments of 
measurement and to make quantitative studies. There is hope 
that the standardized test will do for education what the footrule, 
the thermometer, the chemist’s balance, and other instruments have 
done for physical science. Every intelligent use of a standardized 
scale 1s a step toward a science of education. It is a thing of 
note that so many school systems should have taken this step. | 

Not less important than the discovery and acceptance of the 
standardized scale is the plan of codperation. The University would 
have experienced some difficulty in collecting a body of data as 
important and reliable as that here reported. The school superin- 
tendents and teaching corps did it in the course of their work. 
It had immediate value to them and their children. On the other 
hand, any school superintendent or group of school superintend- 
ents would have found it difficult to make the comparative studies. 
It has taken hundreds of hours of work of trained students and 
helpers and has cost the University a considerable amount of 
money to get the material into print. Whatever virtue the study 
may have is, then, the result of the codperative endeavor of the 
school officers on the one hand and of the University on the other. 
This plan of educational investigation has large possibilities of 
future usefulness for the State of Indiana. 


GRADE 3 GRADE 6 GRADE 8 


13) 


12 


ii 


7 
INDIANA 
STANDARD 


6 


1 | INDIANA 


“GP STANDARD 
10 


A R A R ACER Age R: A R AR 
FIG 30 ANDERSON MEDIANS AND DEPENDABILITY 


rattan 
Dn 


Pe i tones 


he 
.) 


Pr aoa th 
Sa 


LOTS ean aS 
Te ena 


nuns 
Ni 


Guay 


Ray 
eetiat 
(ley 


ay 


i 
it) os 
ats 


i 
weiss 


ers 
AL Hig 4 


Ne 
ma 
sie 

hy 


Bibliography 


Courtis, 8. A. First Annual Accounting. Bulletin Number 
One, Detroit, 1912. 

Courtis, S. A. Second Annual Accounting. Bulletin Num- 
ber Two, Detroit, 19138. 

Courtis, S. A. Better Teaching in Arithmetic. Detroit, 1913. 

Courtis, S. A. Median Scores, Series B. Bulletin Number 
Three, Detroit, 1914. 

Keuuy, F. J. Teachers’ Marks. Columbia University Contri- 
butions to Education, 1914. 

Rice, J. M. Scientific Management in Education. New York, 
1913. 

STONE, CLIFF WINFIELD. Arithmetical Abilities and Some 
Factors Determining Them. New York, 1908. 


(508) 


PN Aye: 


ans 


aRernaaniomnisizags 


Sf 


tate, On taxis ee te 


SY PRE LG aE SE 


GRADE 5 GRADE 7 


A R A R AR A R ACR 
FIG. 51 BLOOMINGTON MEDIANS AND DEPENDABILITY 


. 
if 
7 


Serr ore 


“J ey 7 

5 ~ ¢ 

f 

” if 
; 
: f 
mi 
‘ Lee eee se ‘ \ Nga 
| Hie 
re 


Sanne HEE “ ol entail ray Heh 


Ps PA * Fy Foes ne ; @ ey : 
erty Tete e111) | eeieeimtlel ii sah) Cor ae 


ee DAUD se TOTTI 
: An VN me SAaa . 

| Wwe an, Aguas Menurans Ana Lome 
ei eae ey ae xv | | | 
4 yin tl i-Ahhue a al olan Gio aft LOE LOOL Le cor ‘@ Deane! SLA \|A ren , 

. | See gihiti? Ip Te [Vial . Map Frat Ne hamath bee 
| Ramee ELE antes wy, aA VAR Puy a, ee 
cated shake aheG aac tancanne@ ATR PTTL AS Sort ee 
te - a) ones de ‘ Svar hy lta, 


“ S| i e ' =04 
~~. or ae seane . ree » ay 
ev ey 


an Mittstena,.. 2A, nner ee ale une ‘ 


Pe lak} 


f 
; q henge Fae ih OR ates Soe ; 9 ae oo 
i a aa yf ome Y 
| A Eh i | | i ai fos | 


tol = . Se A 


Mi PARAS pe oa yaP | cues p . alt ®:  eeatadl 
amie cH nan 


: a 1 Ll anderen 
Hittitt Ady SP ieate. A Aa S73 A ere. 
Wa RRR Lacan malaun! HH Toate lll lene Lite fn. SaaS 
a st Bee oe a eee | | Tee, &. i a i 
AA UUneusuttnusnen teeanMieultttnn a wt ae ull Min ee 
faasitar hia ian | 
aa Pit af po i 4 i 
wnat | 


Sees aes 
oe TAK L CAs a8 Pa. St 


wr* YN e an oy Af 


anda e soem peer Pucecena sada 


gies NO 


In ego - WAN 
J (NAG. 


1] aR eRe S 5 RE AGL, Ley 


epeadaed TS TT hater oer a 
IAIN ne ate 2 Pea pe : aa Ap ley ‘4 bb ARAN OES 7 
vA g * 4 yu f 17 & NG Pgs, ee 1 : vy | : : | A is i 


rt Wy atthe. oe Wo 


: nitivanee 
x Ae ABUTS Saanae! iapen ee : ul MM) Aga 
: ry] | ipa, GEE PETE TT. 
5 SS | | eal | 
Dron . a of 


“anes Peon i ’ 
7a -. aeece ‘As. ‘anorames 3 ® naan ie 
NWA Lapua... EE A 


ik b ith NY 


annaen Meany | 
ses we EET panne pid ag aie reat, 1h) tae 5 ay, 
| Aa . Prey wer | Ft la ob ar 
see Na a, ye (/ gue oy ee jan 71 fol yy ~ P ‘a } +H ein q | Lit Peye ar 
i pea ri penne cu age ue 
: rl momeaaee i fae ae ae a PB oe 


foal | 


Pitt te 4) 


SMITHSONIAN INSTITUTION LIBRARIES 


3 9088 00876 4193 


